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CALENDAR. 


1890. 
Sept,  6, 

Sept.  10, 
Oct.  9, 
Nov.  27, 
Dec.  17, 

1891. 
Jan.  6,  7, 


1890-1891. 

I,  9,     Saturday,  Monday  \  Examinations  for  Admis- 
and  Tuesday,       J      sion. 
Wednesday,     .         .   First  Term  begins. 
Thursday,    .         .       Founder's  Day. 
Thursday,        .         .   Thanksgiving  Day. 
Wednesday,  .       First  Term  ends. 


Jan.  7, 
Jan.  17, 
Feb.  11, 
Feb.  22, 
March  26, 
March  31, 

May  25, 

May  27, 
May  27, 

June  8, 

June  14, 
June  15, 
June  16, 
June  17, 
Junel8,19,20. 


i8gi. 
Sept.  5,  7,  8, 

Sept,  9, 
Oct,  8, 

Nov.  26, 
Dec.  16, 

1892. 

Jan.  5,  6, 

Jan.  6, 
June  15, 


Tuesday  and  Wed- 
nesday, 
Wednesday,     . 
Sa-turday,     . 
Wednesday, 
Sunday,   . 
Thursday, 
Tuesday, 

Monday,  . 

Wednesday, 
Wednesday,  . 

Mondav, 


Sunday, 
Monday,  . 
Tuesday, 
Wednesday,     . 
Thursday,    Friday 
and  Saturday, 


)  Examinations  for  Admis- 
)      sion  to  Second  Term. 
.   Second  Term  begins. 

JuniorPrize  Orations  due 

Ash  Wednesday. 
.   Washington's  Birthday. 
.    Easter  Holidays  begin. 
I  Easter  Holidays  end  at 
t      8^  A.M. 

/  University  Day  Orations 
\     due. 

Theses  of  Seniors  due. 
f  Senior  Examinations  be- 
l     gin. 

j  Annual  Examinations  be- 
l      gin. 

Baccalaureate  Sermon. 
.  Class  Day. 

Alumni  Day. 
.   University  Day. 

Examinations  for  Admis- 


1891-1892. 

Saturday,  Monday  \  Examinations  for  Admis- 


and  Tuesday, 
Wednesday,     . 
Thursday,    . 
Thursday, 
Wednesdav, 


Tuesday  and  Wed- 
nesday, 
Wednesday,     . 
Wednesday, 


J      sion. 

.   First  Term  begins. 

Founder's  Day. 
.  Thanksgiving  Day. 

First  Term  ends. 


1  Examinations  for  Admis- 
j      sion  to  Second  Term. 
.    Second  Term  begins. 
University  Day. 
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BOARD    OF   TRUSTEES. 


The  Rt.  Rev.  X.  Someeville  Rulison, 

Robert  H.  Sayre,  Esq.,    . 

William  II.  Sayre,  Esq., 

John  Fritz,  Esq.,  .... 

The  Hon.  Eckley  R.  Cone, 

Elisha  P.  Wilbur,  Esq., 

James  I.  Blakslee,  Esq., 

II.  S  t an le y  Goodwin,  Esq . , 

Charles  Hartshorne,  Esq., 


D.D., 


South  Bethlehem. 

South  Bethlehem. 

South  Bethlehem. 

Bethlehem. 

Drifton. 

South  Bethlehem. 

Mauch  Chunk. 

South  Bethlehem. 

Philadelphia. 


HONORARY    TRUSTEES. 


The  Rt.  Rev.  Cortlandt  Whitehead,  D.D.,  Pittsburgh. 

The  Rt.  Rev.  Leighton  Coleman.  S.T.D.,  Wilmington,  Del 

Charles  Brodhead,  Esq.,  .  .  .  Bethlehem. 

George  W.  Childs,  Esq.,       .  .  .  Philadelphia. 

W.  L.  Conyngham,  Esq.,         .  .  .  Wilkes-Barre. 

Charles  O.  Skeer,  Esq.,  ....  Mauch  Chunk. 

Michael  Schall,  Esq.,  .  .  .  York. 

The  Rev.  Marcus  A.  Tolman,     .  .  .  Mauch  Chunk. 

The  Hon.  Robert  Klotz,      .  .  .  Mauch  Chunk. 

The  Hon.  Henry  Green,  .  .  .  Easton. 
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HONORARY    ALUMNI    TRUSTEES. 


TERM    EXPIRES. 

Charles  L.  Taylor,  E.M.,  Class  1876,  1891,  Pittsburgh. 

Wallace  M.  Scudder,  M.E.,  Class  1873,  1892,  Newark,  N.  J. 

Henry  S.  Drinker,  E.M.,  Class  1871,  1893,  Philadelphia. 

Augustus  P.  Smith,  M.E.,  Class  1884,  1894,  New  York  City. 


OFFICERS    OF    THE    BOARD. 


President, 
The  Rt.  Rev.  Nelson  Somerville  Rulison  D.D. 

Secretary, 
Elisha  P.  Wilbur,  Esq. 

Treasurer  of  the  University, 
H.  Stanley  Goodwin,  Esq. 


EXECUTIVE    COMMITTEE. 


Robert  H.  Sayre,  Esq.,  Chairman, 
The  President  of  the  Board  of  Trustees, 
Elisha  P.  Wilbur,  Esq.,  James  I.  Blakslee,  Esq., 

John  Fritz,  Esq.,  H.  Stanley  Goodwin,  Esq. 

R.  Morris  Gummere,  Esq.,  Secretary. 
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LIBRARY    COMMITTEE. 


The  Director  of  the  Library,  Chairman, 

The  President  of  the  Board  of  Trustees, 

The  President  of  the  University, 

The  Hon.  Eckley  B.  Coxe,  Elisha  P.  Wilbur,  Esq. 


COMMITTEE  ON   BUILDINGS  AND   GROUNDS. 


Elisha  P.  Wilbur,  Esq.,  Chairman, 
Robert  H.  Sayre,  Esq.,  II.  Stanley  Goodwin,  Esq. 
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FACULTY. 


ROBERT  A.   LAMBERTON,   LL.D., 
President. 

HENRY   COPPEE,   LL.D., 

Professor  of  English  Literature,  International  and  Constitutional  Law, 
and  the  Philosophy  of  History. 

WILLIAM   H.   CHANDLER,  Ph.D.,  F.C.S., 
Professor  of  Chemistry. 

BENJAMIN   W.  FRAZIER,  M.A., 

Professor  of  Mineralogy  and  Metallurgy. 

H.  WILSON  HARDING,  M.A., 

Professor  of  Physics. 

CHARLES   L.  DOOLLTTLE,   C.E., 
Professor  of  Mathematics  and  Astronomy. 

MANSFIELD   MERRIMAN,  C.E.,  Ph.D., 
Professor  of  Civil  Engineering. 

SEVERIN   RINGER,  U.J.D., 

Professor  of  Modern  Languages  and  Literatures,  and  of  History. 

EDWARD   H.  WILLIAMS,  Jr.,  B.A.,  E.M.,  A.C.,  F.G.S.A., 
Professor  of  Mining  Engineering  and  Geology. 

JOSEPH   F.  KLEIN,  D.E., 

Professor  of  Mechanical  Engineering. 

WTILLIAM   A.  ROBINSON,  A.M., 

Professor  of  the  Greek  Language  and  Literature,  and  Secretary 
of  the  Faculty'. 
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EDMUND    MORRIS   HYDE.  A.M..  Ph.I'.. 
P  yfessor  of  '■■•  L  itin  La  ign  vgt  and  Literature. 

THE  REV.  ELWOQD    WORCESTER,   A.M..  Ph.D., 
Pr  /ess    -  of  Mental  and  Moral  Philosophy. 


LECTURER. 


WILLIAM    L.  ESTES,  M.P.. 
Lecturer  on  Physiology  and  Hygiene. 


INSTRUCTORS. 


ARTHUR  E.  MEAKER,  C.E., 

Instructor  in  Mathematics, 

HARVEY   S.  HOUSKEEPER,  P. A.. 
actor  in  Ph 

PRESTON  A.   LAMBERT,  P. A.. 
Instructor  in  Mathematics. 

FONGER   DeHAAN,  C.X.L.. 
Instructor  in  Modern  Languages. 

LESTER  P.   BRECKENRIDGE,  Ph.P.. 

Instructor  in  Mecliani        A  gineering. 

JOSEPH  W.  RICHARDS,  M.A..  A.C..  M.S.. 
Instructor  in  Metallurgy  and  Blowpiping. 

LEWIS   BUCKLEY   SEMPLE,  E.A.. 
Instructor  in  Rheto 
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REGINALD  M.  HUSE,  M.A., 

Instructor  in  Modern  Languages. 

JOHN   J.  FEATHER,  Ph.B., 

Instructor  in  Mechanical  Engineering. 

LIONEL   R.  LENOX,  Ph.B.,  F.C.S., 
Instructor  in  Quantitative  Chemical  A  nalysis  and  Industrial  Chemistry. 

JOSEPH   F.  MERKLE,  C.E., 

Instructor  in  Civil  Engineering. 

ERNEST  R.   CONGDON,  Ph.B., 
Instructor  in  Qualitative  Chemical  Analysis  and  Assaying. 

RALPH     M.    WILCOX,    Ph.B., 

Instructor  in  Civil  Engineering. 

RICHARD  O.  HEINRICH, 

Instructor  in  Physics. 

HARRY   H.  STOEK,  B.S.,  E.M., 
Instructor  i)t  Mining  and  Geology. 

ALFRED  DOOLITTLE,  B.A., 
Instructor  in  Mathematics  and  Astronomy. 

HENRY  N.  BELDEN,  A.B., 

Instructor  in  Rhetoric. 

JOHN   P.  BROOKS,   B.S., 
Instructor  in  Civil  Engineering. 

DWIGHT  F.  CARROLL,  A.M. 

Instructor  in  Physics. 

CLARENCE  W.  HUDSON,  C.E., 

Instructor  in  Drawing  and,  Architecture. 
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GEORGE  M.  RICHARDSON,  A.C.,  Ph.D., 

Instructor  in  Organic  Chemistry. 


THE    PACKER    MEMORIAL    CHURCH. 


Chaplain, 
THE   REV.   ELWOOD  WORCESTER,  A.M.,  Ph.D. 

Organist, 
J.  FRED.  WOLLE. 


GYMNASIUM. 


Director, 


Assistant, 
CHARLES  F.  SEELEY. 


LIBRARY. 


Director, 
WILLIAM  H.  CHANDLER,  Ph.D. 

Chief  Cataloguer, 
A.  W.  STERNER. 

Cataloguing  Cleric, 
WILSON  F.  STAUFFER. 

Shelf  Clerk, 
PETER  F.  STAUFFER. 


THE   LEHIG-H   UNIVERSITY. 
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STUDENTS. 


Clas.— Classical  Course. 
L.S.— Latin-Scientific  Course. 
Sci.— Course  in  Science  and  Letter: 
A. C— Analytical  Chemistry. 
Arch.— Architecture. 


C.E.— Civil  Engineering. 
E.M.— Mining  Engineering. 
M.E.— Mechanical  Engineering. 
Met.— Metallu  rgy . 
E.E.— Electrical  Engineering. 


GRADUATES. 

For  Degree.        Residence 
Sanmel  Erwin  Berger,  B.A.,  M.A.,     Richland  Centre. 

Charles  H.  Boynton,  B.S.,  M.S. 
Frank  Raymond  Coates,  B.  S. ,  E.  M. 

Ernest  A.  Congdon,  Ph.B.,     M.S. 

(Columbia  University.) 
Charles  Ellery  Coxe,  B.S.,  E.M. 
William  H.  Dean,  A.C.,  E.M.,  M.S. 
Charles E.  Dickerson,jr.,B.S.,M.S. 
Harvey  Sheaf e  Fisher,  B.A.,  M.A. 
Alfred  E.  Forstall,  M.E.,  M.S. 

Howard  A.  Foering,  B.S.,  M.S. 
Samuel  Wilson  Frescoln,  C.  E. ,  M.  S. 
Conrad  Egbert  Hesse,  B.S.,  E.M. 
Sylvanus  E.  Lambert,  B.A.,  M.A. 
Harry  Kinzer  Landis,  B.S.,     E.M. 

Lionel  R.  Lenox,  Ph.B.,  M.S. 

(Columbia  University.) 
Wilson  Franklin  More,  B.A. 


R.  Swain  Perry,  A.C., 


M.A 

M.S. 


Washington,  D.  C. 
Philadelphia. 
South  Bethlehem. 

Columbus,  Ohio. 

Wilkes  Barre. 

Mt.  Hermon,  Mass. 

South  Bethlehem. 

Chicago,  111. 

Bethlehem. 

Reading. 

Mt.  Carmel. 

Philadelphia. 

Landis  Valley. 

South  Bethlehem. 


Catasauqua. 
Piedmont,  Ala. 
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Albert  George  Rati,  B.S., 
J.  W.  Richards,  A.C.,  M.S 
Lewis  Buckley  Semple,  B.  A. 
Arthur  Moult  Smyth,  B.S.: 
Harry  H.  Stoek,  B.S.,  E.M 
Joseph  Kiddoo  Surls,  B.M. 
"William  P.  Taylor,  B.A., 
Augustus  T.  Throop,  C.E., 
John  R,  Wagner,  M.E., 
James  Hollis  Wells,  C.E., 


For  Degree.            Residence. 

M.S., 

Bethlehem. 

,     Ph.D. 

Bethlehem. 

L,  M.A., 

Bethlehem. 

,      E.M., 

Philadelphia. 

.,   M.S., 

South  Bethlehem. 

,     M.S., 

Anniston,  Ala. 

M.A., 

Scr anion. 

M.S., 

Port  Gribson,  N.Y 

E.M., 

Drifton. 

M.S., 

New  York  City. 

SENIOR  CLASS. 


Murray  Blatchley-Augur, 
*Juan  de  la  Rosa  Barrios, 
James  Edwin  Boatrite, 
*Herman  Stadiger  Borhek, 
James  W.  Boyd, 
Greorge  Briggs, 
Jacob  Burr  Buckley, 
Emanuel  Chao, 
*Charles  Houghton  Corbin, 
Edward  Haviland  Coxe, 
Warder  Cresson, 
John  Rose  Davis, 
Eric  Doolittie, 
Alban  Eavenson, 
*Harry  S.  Eckert, 
*Lester  Hallett  Ely, 
*  Not  clear  of  conditions. 


Course 

Residence. 

E.E., 

Washington,  D.  C. 

E.M., 

Bogota,  U.  S.  Colombia. 

C.E., 

Columbus,  G-a. 

E.E., 

Bethlehem. 

C.E., 

Seek. 

E.E., 

Scranton. 

E.E., 

Oxford,  N.T. 

C.E., 

Cienfuegos,  Cuba. 

A.C., 

Telluride,  Col. 

C.E., 

Columbus,  0. 

M.E., 

Swarthmore. 

C.E., 

Phcenixrille. 

C.E., 

Bethlehem. 

A.C., 

Philadelphia. 

A.C., 

Reading. 

A.C., 

New  York  City. 

THE    LEHIGH    UNIVERSITY. 
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Course 

Residence. 

*Delevan  Emery,     ' 

A.C., 

Bradford. 

*Juan  de  la  Cruz  Escobar, 

M.E., 

Matanzas,  Cuba. 

Walton  Forstall, 

E.E., 

Chicago,  111. 

*  Eugene  Uz  Gfibbs, 

M.E., 

Mt.  Holly,  1ST.  J. 

John  Stilwell  Griggs, 

M.E., 

New  Haven,  Conn. 

Greorge  Samuel  Hayes, 

C.E., 

Painesville,  O. 

John  Sidney  Heilig, 

M.E., 

Catasauqua. 

William  Albert  Heindle, 

C.E., 

Baltimore,  Md. 

John  Franklin  Hersh, 

C.E., 

Allentown. 

*Herman  Victor  Hesse, 

E.M., 

Bethlehem. 

James  S.  B.  Hollinshead, 

E.M., 

Dayton,  O. 

Paul  Depue  Honeyman, 

E.E., 

Bethlehem. 

*John  Turner  Hoover, 

Arch. 

Philipsburg. 

Henry  Kemmerling, 

C.E., 

Scranton. 

*Amos  Dey  Kennedy,  jr., 

E.E., 

Philadelphia. 

Herman  Meriwether  Knapp 

,  C.E., 

Louisville,  Ky. 

*Harry  Kramph, 

C.E., 

North  Platte,  Neb. 

Frederic  C.  Lauderburn, 

Clas., 

Hazleton. 

Charles  McKnight  Leoser,  jr. 

,  E.M., 

New  York  City. 

*Frank  King  Leslie, 

A.C., 

Sharon. 

Frank  Anderson  Merrick, 

E.E., 

New  Hope. 

Robert  Sayre  Mercur, 

E.M., 

Wilkes  Barre. 

*John  Zollinger  Miller, 

E.E., 

Harrisburg. 

Harry  Timothy  Morris, 

M.E., 

Pottsville. 

*  James  Anderson  McClurg, 

E.M., 

Meadville. 

Paul  Mayo  Paine, 

C.E., 

Troy. 

Edwin  Adams  Quier, 

A.C., 

Reading. 

Walter  Freeman  Rench, 

C.E., 

Cumberland,  Md. 

Robert  Schmitz, 

C.E., 

Egg  Harbor  City,  N.J 

Ellis  Anstett  Schnabel, 

Clas. 

Bethlehem. 

Leidy  Rudy  Shellenberger, 

c.e!, 

Benjamin. 

*  Not  clear  of  conditions. 
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4  COTTKSE. 

Ira  Augustus  Shinier,  Clas., 

Horace  Theodore  Stilson,  C.E., 

R.  Paul  Stout,  M.E., 

William  Sidney  Topping,  L.S., 

Domingo  Anthony  Usina,  C.E., 

♦Michael  Neligan  Usina,  E.E., 

Elias  Vander  Horst,  C.  E. , 

G-eorge  Edward  Wendle,  E.E., 

Peyton  Brown  Winfree,  C.E., 


Residence. 
Redington. 
Cleveland,  O. 
Audenried. 
Sagaponack,  1ST.  1 
Savannah,  Ga. 
Savannah,  Ga. 
Charleston,  S.  C. 
Philadelphia. 
Lynchburg,  Va. 


JUNIOR  CLASS. 

Course.  Residence. 

William  N.  R.  Ashmead,  Clas.,     Minersville. 


G-eorge  W.  B.  Asmussen, 

C.E., 

Washington,  D.  C. 

Robert  Ligget  Baird, 

C.E., 

Philadelphia. 

*Hugh  Cunningham  Banks, 

C.E., 

Savannah,  Ga. 

Joseph  Barrell, 

E.M., 

New  Providence,  N.J 

John  Young  Bassell,  jr., 

E.M., 

Leesburg,  Va. 

John  Newbaker  Bastress, 

C.E., 

Sunbury. 

*John  Bush  Beck,  jr., 

M.E., 

Williamsport. 

*  William  Williams  Blunt, 

E.E., 

Goshen,  Md. 

*George  Jones  Bridgers, 

C.E., 

Wilmington,  N.  C. 

John  Emery  Bucher, 

A.C., 

Hanover. 

*Frederick  Stanley  Camp, 

E.E., 

Brooklyn,  N.  Y. 

Charles  Merritt  Case, 

E.M., 

Minneapolis,  Minn. 

George  Price  Case, 

E.M., 

Minneapolis,  Minn. 

Philip  Lothrop  Cobb, 

C.E., 

Cleveland,  Ohio. 

*Frederick  Albert  Coleman, 

C.E., 

Cleveland,  Ohio. 

Samuel  Dewey  Cushing, 

M.E., 

Washington,  D.  C. 

*  Not  clear  of  conditions. 

THE    LEHIG-H    UNIVERSITY. 


IS 


COUKSE 

RESIDENCE. 

Herman  Haupt  Davis, 

M.E., 

Philadelphia. 

*Morgan  Davis, 

E.M., 

Mt.  Carmel. 

William  Russel  Davis, 

C.E., 

Walpole,  N.  H. 

Heber  Denman, 

E.M., 

Kendall  Creek. 

Edwin  Dodge, 

E.M., 

G-ouverneur,  N.  Y. 

*Percival  Drayton, 

M.E., 

Philadelphia. 

Howard  Weidener  DuBois, 

E.M., 

Philadelphia. 

*Greorge  Washington  Engel, 

E.M., 

Ashland. 

Thanlow  Grjertsen, 

C.E., 

Saxton. 

*John  Adams  Gruver, 

Clas., 

Springtown. 

William  La  wall  Jacoby, 

M.E., 

South  Bethlehem. 

Alfred  Emerson  Jessup, 

E.M., 

New  York  City. 

Juan  Jose  Jimenez, 

C.E., 

Aguadilla,  Porto  Rico 

Robert  Reed  Kitchel, 

M.E., 

South  Bethlehem. 

*Sylvester  Welch  Labrot, 

C.E., 

Frankfort,  Ky. 

Alfred  Emory  Lister, 

M.E., 

Carbondale. 

•William  John  Lloyd, 

E.E., 

Philadelphia. 

Joseph  Simonson  Lockwood 

,  E.E., 

Brooklyn,  N.  Y. 

John  Taylor  Loom  is, 

E.E., 

Philadelphia. 

*Henry  Lewis  Manley, 

E.M., 

Ashland. 

Raymond  Masson, 

E.E., 

Hammondsport,  N.  Y. 

*Charles  Watson  Meade, 

Clas., 

Oswego,  N.  Y. 

Edward  James  Millar, 

C.E., 

W.Broome,  P. Q.,  Can. 

George  Smuller  Mish, 

C.E., 

Middletown. 

Charles  Tyler  Mosman, 

E.E., 

Beverly,  Mass. 

Robert  Blum  Olney, 

C.E., 

Charleston,  S.  C. 

Henry  Orthv  jr., 

E.M., 

Washington,  D.  C. 

*Ramon  Eckhart  Ozias, 

E.M., 

Quakertown. 

Frank  DeWitt  Randolph, 

M.E., 

Plainfield,  N.  J. 

Robert  Swenk  Rathbun, 

C.E., 

Al  lent  own. 

*  Not  clear  of  conditions. 
b 
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Samuel  Arthur  Rhoads, 

John  Ira  Biegel. 
Anton  Schneider, 

John  Bonner  Semple. 
Cass  Knight  Shelby. 
'James  Causten  Shriver. 
'Charles  Henry  Simpson. 
Philip  Henry  Smith. 
•Robert  Jones  Snyder. 
Lester  Warren  Walker. 
*David  Hykes  Witmer, 
Frederic  "Witt man. 
Charles  Oaks  Wood. 
*Byroii  Edgar  Woodcock, 


COURSE. 

Residence. 

E.E.. 

Birdsboro. 

C.E.. 

South  Bethlehem. 

C.E., 

Summit  Hill. 

A.C.. 

Pittsburg. 

M.E., 

Grand  Rapids.  Mich 

C.E.. 

Cumberland.  Md. 

C.E.. 

Pensacola.  Fla. 

E.E.. 

Parsippany.  X.  J. 

M.E., 

Bethlehem. 

E.E.. 

North  Platte,  Neb. 

C.E.. 

Annville. 

A.C.. 

Lanark. 

M.E.. 

Chambersburg. 

C.E.. 

Altoona. 

SOPHOMORE    C 

Course 
Harry  Donghten  Appleby.       C.E.. 

Miltiades  Themistocles  Armas. C.E., 

George  Haldeman  Atkins.  C.E.. 

Harry  Jacobs  Atticks,  E.E., 

Joseph  Clinton  Ballon,  A.C., 

♦Clarence  Earle  Belneld.  E.E.. 

Edward  Keating  Bishop.  M.EL, 

Herman  Renner  Blickle,  C.E., 

William  Irvin  Boyd,  C.  E. , 

Fred.  Edgar  Bray,  C.E., 

Rezeau  Blanchard  Brown.  M.E.. 
*  Not  clear  of  oon  libioBS. 


LASS. 

Residence. 
Wilmington,  Del. 

Trebizond.  AsiaMinor. 
Potts  vine. 
Lisburn. 
Becket.  Mass. 
Philadelphia. 
Chicago.  111. 
Cincinnati,  O. 
Washington,  D.  C. 
Industry. 
Somerville,  N.  J. 


THE    LEHIGH    UNIVERSITY. 
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Course. 

Gilbert  Forbes  Burnett,  Sci., 

Ellis  Buchanan  Byllesby,  L.S., 
George  Edward  Chamberlain,  A.  C. , 

•Morris  Llewellyn  Cooke,  M.E., 

Warren  Fellman  Cressman,  C.E., 

*  John  P.  Culbertson,  .jr.,  E.  E. , 

Waiter  Joseph  Dech,  Clas., 

Jacob  De  Haan,  E.E., 

Alden  Brown  Diven,  C.E., 

Charles  Malcolm  Douglas,  Clas., 

Robert  Arthur  Downey,  C.E., 

Charles  Hazard  Durfee,  E.E., 

Bernard  Dennis  Enright,  A.C., 

Henry  Brown  Evans,  .  M.E., 

Robert  Ferriday,  C.E., 

Arthur  Haldeman  Fetters,  M.E., 

George  Harwood  Frost,  M.E., 

Frederick  Pardee  Fuller,  E.E., 

Robert  Foster  Gadd,  C.  E. , 

Charles  Willits  Gearhart,  E.E., 

Dorr  Lawton  Gessner,  E.E., 

Gustavus  A.  Gessner,  jr.,  A.C., 

Harvey  Hartzell  Godshall,  A.C., 

*Samuel  Laury  Graham,  jr.,  E.M., 

George  Hervey  Hallett,  Clas., 

Lee  Stout  Harris,  C.  E. , 

Claude  Sanford  Haynes,  C.E., 

Richard  Willis  Heard,  E.  E. , 
Robert  Culbertson  HaysHeck,  M.  E. , 

*Bayly  Hipkins,  M.E., 

William  Emley  Holcombe,  E.E., 
*  Not  clear  of  conditions. 


Residence. 
New  Providence,  N.J. 

Allegheny. 

Pittston. 

South  Bethlehem. 

Sellersville. 

Chambersburg. 

Bethlehem. 

Leeuwarden,   Nether- 

Elmira,  N.  Y.    [lands. 

Belvidere,  N.  J. 

Oswego,  N.  Y. 

Fall  River,  Mass. 

South  Bethlehem. 

Dayton,  O. 

South  Bethlehem. 

Barneston. 

Plainfield,  N.J. 

Scranton. 

Sudlersville,  Md. 

Danville. 

Fremont,  0. 

Fremont,  O. 

Lansdale. 

Pinewood,  Tenn. 

Pottsville. 

Silver  Brook. 

Elmira,  N.  Y. 

Augusta,  Ga. 

Heckton  Mills. 

Oakland,  Md. 

Lambertville,  N.  J. 
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Course. 

George  Cass  Hutchinson,  M.E., 

Turie  Seibert  Iekes,  C.E., 

John  Elmer  Jones,  E.M., 

*William  Strieklar  Jones,  E.M., 

Charles  Lincoln  Keller,  M.E., 

Herman  Eugene  Kiefer,  A.C., 

Schuyler  Brush  Knox,  C.E., 

Harry  Donaldson  Leopold,  C.E., 

Frank  Sigismund  Loeb,  A.C., 

Owen  Francis  Luckenbach,  M.E., 

William  Price  Mai-r,  E. E. , 

Joseph  O.  Mathewson,  jr.,  E.M., 

Archibald  Stewart  Maurice,  C.E., 

George  Holbrooke  Maurice,  C.E., 

James  Edgar  MiHer,  C.E., 
William  Frederick  Mylander,  C.  E. , 

Hiram  Dryer  McCaskey,  E.M., 

Matthew  McClung,-  jr. ,  C.  E. , 

Charles  Louis  McKenzie,  C.E., 
John  Douglas  McPherson,  jr.,  E.E., 

Clinton  Ledyard  Olmsted,  C.E., 

Charles  Joseph  O'Neill,  E.  E. , 

Nathaniel  M.  Osbomie,  jr.,  M.E., 

Charles  William  Parkhurst,  E.  E. , 

Duncan  White  Patterson,  M.E., 

John  Grates  Peck,  C.E., 

Andrew  Pinter,  M.  E. , 

*Mervin  Paul  Randolph,  E.E., 
Raymond  Bernard  Randolph,  A.  C. , 

John  Graham  Reid,  C.E., 

Francis  Evans  Richards,  C.E., 
*  Not  clear  of  conditions. 


Residence. 
Sewickley. 
Newport. 
Hazleton. 
Greensburg. 
Chicago,  111. 
Altoona. 

Carthage  Landing, 
Tamaqua.  [N.Y. 

Columbia. 
Bethlehem. 
Shamokin. 
Augusta,  Ga. 
Athens. 
Athens. 
Chicago,  111. 
Baltimore,  Md.  [Mont. 
Fort  Assineboine, 
Knoxville,  Tenn. 
Binghamton,  N.  Y. 
Washington,  D.C. 
Eagle  Village,  N.  Y. 
Washington,  D.  C. 
Norfolk,  Va. 
Hammonton,  N.  J. 
Safe  Harbor. 
Stow,  Mass. 
Miskolcz,  Hungary. 
Atglen. 

Montclair,  N.  J. 
Danville. 
Columbus,  Miss. 
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Course. 

*Greorge  William  i^itchey,  L.S., 

Lewis  Daniel  Rights,  C.E., 

Frederick  Brittan  Sage,  E.E., 

Martin  Luther  Saulsbury,  C.E., 

•Edmund  Munroe  Sawtelle,  E.E., 

Joseph  A.  Schloss,  A.C., 

Armin  Schotte,  C.E., 

Frank  Schutte,  M.  E. , 

William  Frederick  Semper,  A.C., 

Alexander  Beatty  Sharpe,  E.M., 

Adelbert  Sheldon,  C.E., 

Noel  W.  Smith,  C.E., 

Edward  Augustus  Soleliac,  M.E., 

Alfred  Earnest  Speirs,  Clas., 

George  Stern,  Clas., 

William  Renick  Stinemetz,  E.E., 

John  Taylor,  .j r. ,  A.  C. , 

*Wilson  Jones  Taylor,  C.  E. , 

C.  Wickliffe  Throckmorton,  M.E., 

Lewis  Esler  Troutman,  M.E., 

Orson  William  T^rueworthy,  E.E., 

Jacob  Von  Maur,  C.  E. , 

Fred  Conover  Warman,  C.E., 

AVilliam  J.  Weatherby,  E.xM., 

James  Horatio  Westcott,  jr.,  Sci., 

John  Lewis  Williams,  E.M., 
*  Not  clear  of  condition?. 


Residence. 
Pittsburg. 
Bethlehem. 
Hackensack,  N.  J. 
Ridgely,  Md. 
Washington,  D.  C. 
Elmira,  N.  Y. 
New  York  City. 
Philadelphia. 
Philadelphia. 
Steubenville,  O. 
Royalton,  N.  Y. 
Williamsport. 
Al  lento  wn. 
Bethlehem. 
Frostburg,  Md. 
Washington,  D.  C. 
Bethlehem. 
Edgmont. 

Fort  Schuyler,  N.  Y. 
Pottsville. 
Washington,  D.  C. 
West  Pittston. 
Washington,  D.  C. 
Swedesboro,  N.  J. 
Wilmington,  Del. 
Wilkes  Barre. 
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FRESHMAN   CLASS 

COTJKSE. 

A.C., 
A.C., 
E.E., 
C.E., 


Henry  Adams, 
*Alvord  Anderson, 
*Williaru  Conklin  Anderson, 
David  Balliet. 

William  Mac-lay  Bard.  E.  E. . 
Robert  Josiah  Bartholomew,  M.E.. 
Greo.  Washington  Seott  Baton,  C.E., 

Irvin  Isaac  Beinhower,  M.E., 

Haldeman  Bigler.  A.C., 

Henry  M.  A.  Blun.  jr..  E.E., 

Thomas  Joseph  Bray.  jr..  M.E.. 

Charles  Sumner  Brieker,  M.E.. 

•Lawrence  Calvin  Brink.  C.E., 

Rrnott  Davis  Buel.  C.E., 

John  Salmon  Carman.  A.C., 

William  Colwell  Carnell.  A.C.. 

Thomas  Francis  Carroll.  L.S., 

Robert  Edes  Chenvood,  jr.,  E.E., 

Edward  Perrine  Cody,  C.E., 

William  Wheeler  Coleman,  E.M., 

*H<  imei  Frank  Cox,  E.E., 

"Henry  Benning  Crawford,  C.E., 

Mott  Cessna  Cunningham,  Sci., 

George  Milton  Curtis,  jr.,  A.C., 

John  Denman,  jr.,  M.E., 

John  Patrick  Bonohoe,  E.M., 

Bt-ekman  DuBarry,  jr.,  M.E., 
*  Xot  clear  of  conditions. 


Residence. 
South  BethJehem. 


Montclair,  N.  J. 
]N"ew  York  City. 
Xormal  Square. 
Washington,  D.  C. 
Bath. 

Philadelphia. 
Steelton. 
Harrisburg. 
Savannah,  Gra. 
Warren,  O. 
Lititz. 

Frenchtown,  N.  J. 
Cumberland,  Md. 
Washington,  D.  C. 
Philadelphia. 
Long  Valley. 
Elizabeth,  X.  J. 
Philadelphia. 
South  Bethlehem. 
Wellsboro. 
Columbus,  Ga. 
Youngstown,  O. 
ZN  ew  York  City. 
Kendall  Creek. 
G-reensburg. 
Washington,  D.  C, 
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Course. 

Paris  Milton  Dunnington,  E.M., 

Walter  Sewell  Dunscomb,  C.E., 

♦Stephen  Elliott,  C.E., 

Thaddeus  Percival  Elmore,  C.E., 
Theodore  Grwathniey  Empie,  E.E., 

Albert  Brodhead  Enbody,  C.  E. , 

Alfred  Howell  Exton,  E.M., 

Benjamin  Franklin  Faust,  E.E., 

James  DuBose  Ferguson,  C.E., 

Richard  Daniel  Floyd,  A.C., 

John  Jacob  Frank,  E.E., 

Andrew  Grallagher,  E.E., 

Albert  Ross  Gree,  ,  E.E., 

Frank  Wieseman  Grlading,  E.E., 

Milton  Bray  ton  Grraff,  A.C., 

El  wood  Aristides  Grissinger,  E.E., 

Samuel  Wilbur  Grubb,  C.E., 

Bayard  G-uthrie,  E.E., 

Peter  Wilson  Hairston,  E.E., 

William  McCleery  Hall,  C.  E. , 
*Fletcher  Dickerman  Hallock,  E.  E. , 

Robert  Rieman  Harvey,  E.E., 

Arthur  Willist on  Henshaw,  E.E., 

Anton  Yost  Hesse,  C.  E. , 

Ira  Miller  Higbee,  C.E., 

Foster  Haven  Halliard,  C.E., 

William  Jacob  Hiss,  jr.,  E.E., 

Matthias  Harry  Holz,  E.E., 

Alfred  A.  Howitz,  M.E., 

James  Edward  Hgughes,  Clas., 
Greo.  Washington  yunsicker,  A.C., 
*  Not  clear  of  conditions. 


Residence. 
Minneapolis,  Minn. 
Brooklyn,  N.  Y. 
Beaufort,  S.  C. 
Elmira,  N.  Y. 
Wilmington,  N.  C. 
Mauch  Chunk. 
High  Bridge,  N.  J. 
Berwick. 

Washington,  D.  C. 
Milton,  Mass. 
Columbia. 
South  Bethlehem. 
Fall  River,  Mass. 
Philadelphia. 
Grlendale,  O. 
Mechanicsburg. 
Philadelphia. 
Fort  Sill,  Indian  Ty. 
Walnut  Cove,  N.  C. 
Lancaster. 
Plainfield,  N.  J. 
Wilkes  Barre. 
Amherst,  Mass. 
Bethlehem. 
Watsontown. 
Beltsviile,  Md. 
Baltimore,  Md. 
Philadelphia. 
West  Pittston. 
Philadelphia. 
Allentown. 


22 


ANNUAL    REGISTER    OF 


Charles  Borrows  Jacobs, 

Henry  Scudder  Jaudon, 

Fred.  Kittredge  Jenney, 

Gruillermo  Enrique  Jinieno, 

*Victor  Albert  Johnson, 

Barry  Holme  Jones, 

Win.  Harrison  Kavanaugh, 

Henry  Whitman  Kern, 

Robert  Burt  Kernohan, 

Henry  Edward  Kip, 

Richard  Warren  Knight, 

Clifton  Cookman  Knorr, 

*Louis  John  Krom, 

*Claude  Averett  Langdon, 

•Edward  Kent  Leech, 

'Arthur  Hughes  Lewis, 

James  Edwin  Little, 

John  Thomas  Little, 

Philip  Theodore  Lovering, 

Clarence  Oliver  Luckenbach,M.E., 

Edward  Marsh, 

John  Yansickle  Martenis, 

Fred.  Chandler  Mathewson 

William  Spencer  Merrill, 

Walter  Chambers  Miller, 

Walter  Henry  Miller, 

Rudolph  C.  Mollman, 

Charles  Asher  Moore, 

*Greorge  Hamilton  Moorhead,  C.  E., 

Spencer  Mussey, 

Arthur  McAllister, -jr., 

*  Not  clear  of  conditions. 


Course. 

Residence. 

E.M., 

South  Bethlehem. 

C.E., 

Savannah,  Gra. 

Clas., 

Kansas  City,  Mo. 

M.E., 

Bananquilla,U.  S.  Col- 

E.M., 

St.  Paul,  Minn,  [ombia 

E.M., 

Bethlehem. 

M.E., 

Williamsport. 

M.E., 

Chicago,  111. 

E.M.. 

Warren,  O. 

Arch.. 

Buffalo,  N.  Y. 

C.E.. 

Hammonton,  N.  J. 

C.E., 

Bloomsburg. 

A.C., 

Plainfield,  N.  J. 

C.E., 

Chambersburg. 

E.E., 

Washington,  D.  C. 

Sci., 

Plains. 

M.E., 

Hokendauqua. 

A.C., 

H  oken  dauqua. 

E.E., 

Minneapolis,  Minn. 

i,M.E., 

Bethlehem. 

A.C., 

Ridley  Park. 

M.E., 

South  Bethlehem. 

E.M., 

Pomfret,  Conn. 

Clas., 

Cincinnati,  0. 

A.C., 

Sewickley. 

M.E., 

Osage  City,  Kan. 

E.E., 

Grermantown. 

C.E., 

Hammonton,  N.  J. 

,C.E., 

Harrisburg. 

A.C., 

Washington,  D.  C. 

C.E., 

Cleveland,  O, 

THE    LEHIGH    UNIVERSITY. 


23 


Course 

Residence. 

Francis  Marion  McCullough 

,  E.E., 

Altoona. 

*Matthew  McHugh, 

M.E., 

South  Bethlehem. 

Carl  Wm.  Frederick  Neuffei 

,C.E., 

Scranton. 

Charles  Atwood  Newbaker, 

E.E., 

Danville. 

Alphonso  Robert  Nicholson, 

A.C., 

Jenkintown. 

Richard  Leslie  Ogden, 

A.C., 

Shenandoah. 

Gfodwin  Ordway*, 

E.M., 

Washington,  D.  C. 

Englebert  Grlover  Ovenshine 

,  C.E., 

Fort  Davis,  Tex. 

Jeremiah  Francis  O'Hearn, 

C.E., 

Shenandoah. 

Edward  Boteler  Passano, 

M.E., 

Baltimore,  Md. 

William  Arthur  Payne, 

Arch., 

Brooklyn,  N.  Y. 

Benjamin  Rush  Petrilpn, 

E.E., 

Lock  Haven. 

William  Vaughan  PettiT,  jr. 

E.M., 

Philadelphia. 

Joseph  Philips,  jr., 

E.M., 

Nashville,  Tenn. 

Van  Dyke  Piper, 

E.E., 

Bethlehem. 

Wilbur  Orton  Polhemus, 

C.E., 

Nyack,  N.  Y. 

William  Miller  Purman, 

M.E., 

Washington,  D.  C. 

Edmund  Payton  Ramsey, 

E.E., 

Washington,  D.  C. 

*Charles  Allen  Rea, 

E.E., 

Mill  Green,  Md. 

Joel  Howard  Reber, 

E.E., 

Allentown. 

Homer  Austin  Reid, 

C.E., 

Warren,  O. 

Jas.  Clement  Richardson,  jr 

,E.E., 

Grlendale,  O. 

Samuel  Neely  Riter, 

M.E., 

Corapolis. 

Luis  Rivas, 

M.E., 

New  York  City. 

*Thomas  CharJes  Roderick, 

C.E., 

Canal  Dover,  O. 

Frank  William'  Roller, 

M.E., 

Bethlehem. 

Charles  Beeeher  Rutter, 

E.M., 

Lansford. 

Clement  Clarence  Rutter, 

C.E., 

Lansford. 

Herman  Schneider, 

Arch. , 

Summit  Hill. 

Benj.  Ferdinand Schom berg 

M.E., 

Altoona. 

E.  A.  Schuman, 

E.M., 

Santiago  de  Cuba, 

*  Not  clear  of  conditions, 
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John  Scanlin  Scott, 
Edgar  Earnest  Seyfert, 
George  Elwood  Shepherd 
Edward  Miles  Shepp. 

Charles  Elder  Shipley. 

Howard  Barry  Shipley. 

Edwin  Harrison  Sigison. 

Robert  Eugene  Smith, 

Charles  Smithers, 

Francis  Sidney  SntiThers,  jr.,  E.E., 

Richard  Andrew  Lee  Snvder.M.E., 


Course 
E.E., 
C.E., 
E.E.. 
C.E.. 
E.E.. 
C.E., 
E.E., 
M.E.. 
E.E.. 


Herbert  Ridley  Stratford. 
Walter  Christian  Swartz. 
Frederick  Greorge  Sykes, 
Charles  Baldwin  Teal, 
Walter  Allison  Thacher, 


*Charles  Hamilton  Thompson,  E.E 


Elmer  Grant  Tice. 
Alfred  Dana  Tidball. 
*Philip  Henry  Trout,  jr.. 
Clarence  Porter  Turner, 
Charles  W.  Underwood, 
John  Moore  Van  CTeve. 
EveretT  Pike  Tan  Mater. 
John  Harrison  Walker, 
Alonzo  Leach  Ware, 
Edward  Olmsted  Warner, 
Winfield  Lemuel  Warner. 
Ruc-1  Chaffer  Warrimer, 
J  oh  n  E  u  g  e  n  e  W  eidei  n  a  n . 
Howard  Perry  Weir, 
*  "N'ot  clear  of  conditions. 


Residence. 
Wilkes  Barre. 
Pine  Grove. 
Wilkes  Barre. 
Tamaqua. 
Baltimore,  Md. 
Baltimore,  Md. 
Buffalo,  N.  T. 
West  Bethlehem. 
New  York  City. 
New  York  City. 
Carlisle. 

Jersey  City,  N.  J 
All  em  own. 
Apponang,  R.  I. 
Elizabeth,  X.  J. 
Moore-town.  N.  J. 
B-rryville,  Ya. 
Bethlehem. 

South  Bethlehem. 

Staunton,  Ya. 

Wilkes  Barre. 

Shepherdstown. 

Srwiekley. 
M.E.,     Washington.  D.  C. 
C.E.,     Scranton. 

Ocean  City.  N.  J. 

Salisbury,  Conn. 

Brooklyn.  X.  Y. 

Montrose. 

Washington,  D.  C. 

New  York  City. 


A.C. 
M.E, 
E.E. 
E.E. 
C.E. 


L.S., 
E.E., 
E.E.. 
E.E.. 
E.E., 
E.E., 


C.E., 
E.E.. 
M.E.. 

E.M.. 
E.E.. 
M.E.. 
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COURSE. 

Residence. 

John  Ignatius  Welsh, 

E.E., 

Shamokin. 

Aubrey  Weymouth, 

C.E., 

Richmond,  Va. 

Joseph  Wheeler,  jr., 

E.E., 

Wheeler,  Ala. 

Henry  Blackstone  Wilkins, 

A.C., 

Baltimore,  Md. 

Thomas  William  Wilson, 

E.E., 

Harrisburg. 

Walter  Lyne  Wilson, 

E.E., 

Washington,  D.  C 

Weldon  Burris  Wooden, 

C.  E., 

Hampstead,  Md. 

Charles  Rusk  Yerrjck, 

M.E., 

Danville. 

SPECIAL 

STUDENTS. 

Course 

Residence 

Frank  Collins, 

E.E., 

Smyrna,  Del. 

Augustus  Francis  Home,. 

A.C., 

Allentown. 

Hagime  Ichikawa, 

A.C., 

Tokio,  Japan. 

xllbert  Edward  Juhler, 

A.C., 

Pomeroy,  O. 

Emil  Herman  Mohr, 

E.E., 

Philadelphia. 

Joseph  Gillis  Patterson,  jr., 

L.S., 

Philadelphia. 

Winston  Kent  Pendleton, 

A.C., 

Eustis,  Fla. 

Stephen  Collins  Potts, 

A.C., 

Altoona. 

Frank  Hiram  Walker,  B.S., 

C.E., 

Kilbourn,  Wis. 

Robert  J.  Waltman, 

E.E., 

Bethlehem. 

Greorge  Francis  Weida, 

A.C., 

Lawrence,  Kan. 

Frank  Shriver  West, 

A.C., 

Philadelphia. 
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SUMMARY  OF  STUDENTS  BY  STATES. 

New  Hampshire,           _______  1 

Massachusetts,  _____'__     8 

Rhode  Island,       -------  1 

Connecticut,     --------3 

New  York,     --------  35 

New  Jersey,      --------  2G 

Pennsylvania,       -------      208 

Delaware,         ___-____3 

Maryland,      --------  18 

District  of  Columbia,      ------  24 

Virginia,        --------  6 

North  Carolina,       -------  3 

South  Carolina,   -------  3 

Georgia,    ---------  9 

Alabama,       --------  3 

Florida,     ---------  2 

Mississippi,    --------  1 

Kentucky,         --_-____  2 

Tennessee,     --------  3 

Ohio,          ---------  22 

Illinois,          ---_____  G 

Michigan,  -        - '       -        -        -        -        -        -1 

Wisconsin,     --------  1 

Minnesota,        --_____-  5 

Missouri,        ---__-__  l 

Kansas,     ---,__-___  2 

Nebraska,                      K  2 
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Texas,        __-_-____  1 

Coloxado,      ------__  i 

Montana,           ________  1 

Indian  Territory,         -        -        -        -        -         -  1 

Cuba,         ---_____-  3 

Porto  Rico,  --------  l 

U.  S.  of  Colombia,                  -        -        -        -        -  2 

Canada,         _____.--_  i 

Netherlands,    --------  1 

Hungary,       --------  1 

Asia  Minor,       _■_____        _-i 

Japan,   -        -        -        --        -        -        -        -  -1 


414 
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SUMMARY  OF  STUDENTS  BY  CLASSES  AND 
COURSES. 
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Classical, 

6 

3 

3 

5 

3 

— 

20 

Latin-Scientific, 

2 

1 

— 

2 

2 

1 

8 

Science  and  Letters, 

2 

— 

— 

2 

2 

— 

6 

Civil  Engineering, 

3 

20 

21 

34 

38 

1 

116 

Mechanical  Eng., 

1 

7 

11 

18 

28 

— 

63 

Mining  Eng., 

10 

6 

13 

8 

15 

— 

52 

Electrical  Eng., 

— 

11 

10 

19 

50 

3 

91 

Analytical  Chem., 

3 

7 

3 

11 

18 

7 

47 

Architecture, 

— 

1 

— 

— 

3 

— 

4 

Totals, 


27 


50 


61 


99      159 


12       414 
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THE    LEHIGH    UNIVERSITY. 


ORIGIN. 

The  Hon.  Asa  Packer,  of  Mauch  Chunk,  during  the 
year  1865,  appropriated  the  sum  of  Five  Hundred  Thousand 
Dollars,  to  which  he  added  one  hundred  and  fifteen  acres 
of  land  in  South  Bethlehem,  to  establish  an  educational 
institution  in  the  rich  and  beautiful  Valley  of  the  Lehigh. 
From  this  foundation  rose  The  Lehigh  University,  in- 
corporated by  the  Legislature  of  Pennsylvania  in  1866.  In 
addition  to  these  gifts,  made  during  his  lifetime,  Judge 
Packer  by  his  last  will  secured  to  the  University  an  endow- 
ment of  $1,500,000,  and  to  the  University  Library  one  of 
$500,000. 

DESIGN. 

The  original  object  of  Judge  Packer  was  to  afford  the 
young  men  of  the  Lehigh  Valley  a  complete  education, 
technical,  literary  and  scientific,  for  those  professions  repre- 
sented in  the  development  of  the  peculiar  resources  of  the 
surrounding  region.  In  furtherance  of  this  purpose  in- 
struction is  liberally  provided  in  Civil,  Mechanical,  Mining 
and  Electrical  Engineering,  Chemistry,  Metallurgy,  Archi- 
tecture, and  in  all  needful  collateral  studies.  A  School  of 
General  Literature  is  also  established  and  thoroughly 
equipped,  with  three  departments,  called  respectively  the 
Classical,  the  Latin-Scientific,  and  that  of  Science  and 
Letters.  These  departments  are  kept  up  to  the  standard, 
and  the  requirements  for  entrance  are  the  same  as  those 
of  our  best  Classical  and  Literary  institutions. 

FREE  TUITION. 
All  these    educational  facilities    are    provided  without 
charge.     Through  the  generosity  of  the  founder,  the  Trus- 
tees were  enabled,  in  1871,  to  declare  tuition  free  in  all 
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branches  and  classes.  The  Lehigh  University  is  open  to 
young  men  of  good  character  and  suitable  preparation 
from  every  part  of  our  own  land  and  of  the  world.  To  this 
fact  the  attention  of  the  pupils  of  our  public  schools  and  of 
the  graduates  of  classical  institutions  is  especially  called. 
Thus  is  offered,  without  charge,  every  facility  for  studying 
the  professions  of  the  Civil,  Mechanical,  Mining  and  Elec- 
trical Engineer,  and  of  the  Metallurgist,  the  Analytical 
Chemist  and  Architect.  In  the  Classical  and  Scientific 
departments  of  the  School  of  Greneral  Literature  instruc- 
tion is  given  in  the  Classics,  Science  and  Letters. 

PUBLIC  WORSHIP. 

Prayers  are  held  in  the  Packer  Memorial  Church  of  the 
University  every  morning  and  all  students  are  required  to 
be  present. 

Divine  service  is  held  every  Sunday  morning  in  the 
church.  The  service  is  according  to  the  forms  of  the 
Protestant  Episcopal  Church,  under  whose  auspices  the 
University  was  placed  by  its  Founder.  Attendance  is  re- 
quired of  every  student,  except  in  case  of  those  connected 
with  other  religious  bodies,  to  whom  the  President  will 
grant  permission  at  the  beginning  of  each  term  (if  request- 
ed by  the  parent  or  guardian,  or  by  the  student  himself  if 
he  be  21  years  of  age)  to  attend  during  that  term  the  place 
of  worship  of  the  body  with  which  he  is  connected,  where 
attendance  on  Sunday  morning  will  be  required. 

SITE. 

The  situation  of  the  institution  is  healthful  and  beauti- 
ful. The  region  is  famous  for  its  railway  and  manufactur- 
ing enterprises;  it  possesses  some  of  the  richest  iron  and 
coal  mines  in  our  land,  and  thus  gives  the  students  rare 
facilities  for  confirming  the  teachings  of  the  recitation 
room  by  the  observation  of  the  eye. 

The  University  buildings  are  about  a  half-mile  from  the 
depot,  at  the  junction  of  the  Lehigh  Valley  and  North 
Pennsylvania  Railroads.  New  York  is  ninety-two  and 
Philadelphia  fifty-four  miles  distant. 
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BUILDINGS. 
PACKER    HALL, 

named  after  the  Founder,  stands  seven  hundred  feet  back 
of  Packer  Avenue,  at  the  base  of  the  South  Mountain.  It 
is  built  of  stone,  and  contains  Lecture  and  Recitation 
Rooms,  the  Drawing  Rooms  and  the  Museum  of  Greology 
and  Natural  History. 

THE  CHEMICAL  LABORATORY 

is  thoroughly  fire-proof,  is  built  of  sandstone,  and  is  219 
feet  in  length  by  44  in  width. 

There  are  two  principal  stories  and  a  basement.  The 
upper  floor  is  occupied  by  the  quantitative  and  the  qualita- 
five  chemical  laboratories,  the  former  accommodating  48 
and  the  latter  84  students.  These  rooms  are  20  feet  in 
height,  and  are  well  lighted  and  ventilated.  A  laboratory 
for  industrial  chemistry  and  the  supply  room  are  also  on 
this  floor. 

The  first  floor  contains  a  large  lecture  room,  a  recitation 
room,  a  chemical  museum  and  laboratories  for  organic, 
physiological,  agricultural  and  sanitary  chemistry. 

In  the  basement  is  the  large  laboratory  for  the  furnace 
assay  of  ores  and  a  well  appointed  laboratory  for  gas 
analysis,  also  rooms  containing  the  apparatus  for  several 
processes  in  industrial  chemistry,  the  engine  and  air-pump 
for  vacuum  filtration,  a  store  room  and  the  toilet. 

A  photographic  laboratory  is  located  in  the  third  story  of 
the  central  portion  of  the  building. 

THE  METALLURGICAL  LABORATORY 

contains  a  lecture  room,  a  blowpipe  laboratory  for  class 
instruction  in  blowpipe  analysis  and  in  the  practical  deter- 
mination of  crystals  and  minerals,  a  museum  for  mineral- 
ogical  and  metallurgical  collections,  a  mineralogical  labora- 
tory provided  with  a  Fuess  reflecting  goniometer,  a 
polariscope,  a  Groth's  "universal  apparat"  and  a  Rosen- 
busch  polarizing  microscope,  a  dry  laboratory  provided 
with  furnaces  for  solid  fuel  and  for  gas  with  natural  draught 
and  with  blast,  and  a  wet  laboratory  for  ordinary  analytical 
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work.  It  is  arranged  for  the  instruction  of  classes  in  the 
courses  of  mineralogy,  metallurgy  and  blowpipe  analysis 
of  the  regular  curriculum,  and  to  afford  facilities  to  a 
limited  number  of  advanced  students  for  familiarizing 
themselves  with  the  methods  of  measurement  and  research 
employed  in  mineralogy  and  metallurgy,  and  for  conducting 
original  investigations  in  these  departments  of  science. 

THE  PHYSICAL  LABORATORY 

consists  of  three  stories.  A  large  lecture  room,  with  a 
seating  capacity  of  150,  occupies  a  portion  of  the  second 
and  third  floors.  It  is  well  lighted  and  adapted  to  its  pur- 
poses. On  the  remainder  of  these  floors  are  two  rooms, 
each  40  feet  long,  for  Heat  and  Light  laboratories,  a  dark 
room  for  photographic  work,  spectroscopic  and  apparatus 
rooms  and  the  private  laboratories  of  the  Instructors. 

The  lower  floor  is  devoted  to  the  use  of  the  students  in 
Electricity.  A  large  room  nearly  40  feet  square  is  used  as 
the  Electrical  Laboratory.  There  are  smaller  rooms  for 
photometric  and  spectroscopic  work,  also  reading,  balance, 
apparatus  and  engine  rooms.  On  this  floor  a  12  horse- 
power high  speed  engine  and  a  dynamo  supply  two  systems 
of  electric  lights,  one  of  25  incandescent  lights,  the  other 
of  four  arc  lights,  for  practical  tests  in  the  Electrical 
Laboratory  and  for  experimental  purposes  in  the  lecture 
room  above.     In  the  cellar  are  battery,  store  rooms,  etc. 

The  tower  and  two  rooms  in  the  east  end  of  Christmas 
Hall  have  been  given  to  the  Department  of  Physics  and 
will  be  equipped  as  a  Meteorological  Observatory. 

THE  SAYRE  OBSERVATORY. 

Near  Brodhead  Avenue  is  the  Sayre  Observatory,  the 
gift  of  Robert  H.  Sayre,  Esq.,  of  South  Bethlehem,  con- 
taining an  equatorial  and  a  zenith  telescope,  transit  instru- 
ment and  astronomical  clock. 

THE  UNIVERSITY  LIBRARY. 

To  the  east  of  Packer  Hall  is  the  University  Library, 
erected  by  the  Founder  in  memory  of  Mrs.  Lucy  Packer 
Linderman,  his  daughter. 
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THE  GYMNASIUM 
is  a  handsome  and  spacious  structure,  built  and  equipped 
with  the  utmost  thoroughness.  It  is  furnished  with  the 
best  patterns  of  gymnastic  apparatus,  besides  Dr.  Sargent's 
system  of  Developing  Appliances.  •  It  is  provided  with  hot 
and  cold  water;  tub,  sponge  and  shower  baths,  and  380 
clothes  closets.  *  Opportunities  for  recreation  and  amuse- 
ment are  provided  in  the  bowling  alleys.  It  is  under  the 
immediate  care  of  a  skilled  and  competent  Director. 

All  students  are  required  to  undergo  a  physical  examina- 
tion before  being  allowed  the  use  of  the  Gymnasium,  and 
this  examination  will  be  repeated  once  each  year  during 
their  stay  at  the  University.,  The  proper  exercise  is  pre- 
scribed and  is  required  of  every  student.  The  aim  of  the 
institution  is  to  promote  a  harmonious,  symmetrical  de- 
velopment suited  to  the  individual  condition  of  the  stu- 
dent. 

EXPENSES. 

Tuition  is  free  in  all  branches  and  classes.  Books,  ma- 
terials, paper,  pencils,  chemical  materials  used  in  the 
analytical  laboratories  and  drawing  instruments  are  fur- 
nished by  the  student.  Materials  consumed  in  the  analytical 
laboratories  are  furnished  to  the  student  by  the  University 
at  cost  prices,  their  value  being  covered  by  a  deposit  made 
at  the  opening  of  that  term  in  which  the  laboratory  work  is 
to  be  done. 

Rooms  and  Board  can  not  be  had  in  University  buildings, 
but  can  readily  be  obtained  in  many  private  houses. 

The  following  is  an  estimate  of  the  necessary  expenses 
for  the  collegiate  year,  clothing  and  traveling  not  included  : 

Board  for  40  weeks,    .       .       .       from  $160  to  5200 
Room-rent,  with  fuel  and  lights     .  40  "      80 

Care  of  room  and  use  of  furniture,     .  5  "      20 

Washing  and  incidentals,        .        .        .    20  "      40 
Books,  stationery,  etc.,  .        .        .        25  "      50 

Total, .$250  to  $390 

Note.— If  clubs  be  formed  the  cost  of  board  need  not  ex- 
ceed $3.50  per  week. 
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ADMISSION  OF  STUDENTS. 

The  Register  is  intended  to  give  all  necessary  information 
concerning  the  admission  of  students.  Application  may  be 
made  to  the  President  of  the  University  if  information  is 
desired  which  is  not  given  in  the  Register. 

DATE  OF  EXAMINATIONS. 

Examinations  for  admission  to  the  University  are  held  at 
the  opening  of  each  term,  and  also  in  June  at  the  close  of 
the  Academic  year. 

The  examinations  for  1891  will  be  on  Tuesday  and  Wed- 
nesday, January  7  and  8,  for  admission  to  the  second  term ; 
on  Thursday,  Friday  and  Saturday,  June  19,  20  and  21, 
and  on  Saturday,  Monday  and  Tuesday,  September  6,  8 
and  9,  for  admission  to  the  first  term.  No  other  examina- 
tions for  entrance  will  be  held,  except  for  good  cause,  and 
all  applicants  must  be  in  attendance  at  9  o'clock  on  the 
morning  of  the  first  day. 

The  examinations  are  held  in  the  following  order  : 

First  Day.— Geography,  9  A.M.  ;  Arithmetic,  11  A.M.  ; 
Physics,  2  P.M.  ;  Latin  and  Roman  History,  2  P.M. 

Second  Day. — Geometry,  9  A.M.;  Physical  Geography,  11 
A.M.  ;  United  States  History,  2  P.M.  ;  Grammar,  4  P.M. 

Third  Day. — Algebra,  9  A.M.;  Greek  and  Greek  History, 
2  P.M. 

CHARACTER  OF  THE  EXAMINATIONS. 

The  examinations  are  rigorous  and  cover  the  entire  ground 
laid  down  in  the  following  scheme.  They  are  all  conducted 
in  writing,  supplemented  by  an  oral  examination  at  the 
option  of  the  examiner. 

Each  candidate  for  admission  must  be  at  least  sixteen 
years  of  age  and  must  present  a  testimonial  of  good  moral 
character  from  his  last  Instructor,  or  from  the  School  or 
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Institute  to  which  he  last  belonged,  or  from  some  reputable 
citizen  of  the  community  in  which  he  lives. 
Candidates  for  admission  to 

THE  CLASSICAL  COURSE 

will  be  examined  in  the  following  sub j  ects  : 

1.  English  Grammar,  including  composition,  spelling  and 
punctuation. 

2.  Geography,  general  and  political. 

3.  History  of 'the  United  States,  including  the  Constitution. 

4.  Arithmetic,  including  the  metric  system  of  weights  and 
measures. 

5.  Algebra,  Fundamental  Principles.  Factoring.  Least 
Common  Multiple.  Greatest  Common  Divisor.  Fractions. 
Involution.  Evolution.  Radicals.  Imaginary  Quantities. 
Equations  of  the  First  and  Second  Degrees.  Ratio.  Pro- 
portion and  Progressions. 

[Olney's  University  Algebra  or  Meaker's  Elements  of  Algebra  is  re- 
commended for  preparation.] 

6.  Geometry,  Fundamental  Principles.  Rectilinear  Fig- 
ures. The  Circle.  Proportional  Lines  and  Similar  Figures. 
Comparison  and  Measurement  of  the  Surfaces  of  Recti- 
linear Figures. 

[Chauvenet's  Geometry  (four  books)  is  recommended,  that  being  the 
text-book  used  in  the  University  ] 

7.  Physical  Geography. 

8.  Latin  Grammar. 

9.  Omar,  four  books  of  the  Grallic  war. 

10.  Cicero,  six  orations,  including  the  four  against 
Catiline. 

11.  Vergil,  the  first  six  books  of  the  iEneid,  including 
Prosody. 

12.  The  translation,  at  sight,  of  passages  from  Csesar  and 
Cicero. 

13.  The  translation  of  English  into  Latin.  (As  special 
importance  is  given  this  part  of  the  examination,  it  is 
suggested  to  teachers  that  they  connect  exercises  in  making 
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Latin,  both  oral  and  written,  with  all  the  studies  of  the 
preparatory  course.) 

14.  Roman  History.  Creighton's  Primer  of  Roman  History 
is  suggested  as  indicating  the  amount  required. 

15.  Greek  Grammar. 

16.  Xenophon,  Anabasis,  four  books. 

17.  Homer,  Iliad,  first  three  books,  including  Prosody. 
The  Catalogue  of  Ships  may  be  omitted. 

18.  The  translation,  at  sight,  of  a  passage  from  some 
work  of  Xenophon.  „ 

19.  Greek  History.  Fyffe's  Primer  of  Greek  History  is 
suggested. 

20.  Writing  Greek  with  accents. 

The  pronunciation  of  Greek  according  to  the  written 
accents  is  followed  in  the  University,  and  it  is  desirable  that 
students  preparing  to  enter  be  taught  this  system. 

Latin  is  pronounced  according  to  the  system  generally 
known  as  the  Roman  Method. 

THE  LATIN-SCIENTIFIC  COURSE. 

Candidates  for  admission  to  this  course  must  present  the 
first  fourteen  of  the  above  requirements,  but  will  substitute 
for  the  Greek  sections  (numbers  15-20  inclusive)  the 
following : 

21.  Geometry,  Regular  Polygons.  Measurement  of  the 
Circle.  Maxima  and  Minima  of  Plane  Figures,  and  Plane 
and  Polyhedral  Angles;  these  constituting  the  subject 
matter  of  Books  Five  and  Six  of  Chauvenet's  Geometry. 

THE  COURSE  IN  SCIENCE  AND  LETTERS. 

Candidates  for  admission  to  this  course  are  examined  in 
all  the  subjects  demanded  of  those  entering  the  Latin- 
Scientific  Course,  except  the  Latin  and  Physical  Geography 
sections  (numbers  7-14  inclusive).  They  will  also  present 
the  following : 

22.  Elementary  Physics. 

[Avery's  Elements  of  Natural  Philosophy  (revised  edition)  is  recom- 
mended ;  also  Gage's  Elements  of  Physics,  if  studied  as  intended  by  the 
author,  with  practical  work  in  the  laboratory  by  the  student  and  the 
calculation  of  problems  arising  in  the  work.] 
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THE   SCHOOL  OF  TECHNOLOGY. 

Candidates  for  admission  to  the  Courses  in  Civil  Engi- 
neering, Mechanical  Engineering,  Mining,  Metallurgy, 
Electrical  Engineering,  Chemistry  -and  Architecture  will 
be  examined  in  the  following  subjects  : 

1.  English  Grammar,  including  composition,  spelling  and 
punctuation.  It  is  recommended  that  candidates  have  a 
knowledge  of  Latin  Grammar,  although  an  examination 
in  it  is  not  required  for  any  courses  except  the  Classical 
and  the  Latin-Scientific. 

2.  Geography,  general  and  political. 

3.  History  of  the  United  States,  including  the    Constitution. 

4.  Arithmetic,  including  the  metric  system  of  weights 
and  measures. 

5..  Algebra,  Fundamental  Principles.  Factoring.  Least 
Common  Multiple.  Greatest  Common  Divisor.  Fractions. 
Involution.  Evolution.  Radicals.  Imaginary  Quantities. 
Equations  of  the  First  and  Second  Degrees.  Ratio.  Pro- 
portion and  Progressions. 

[Olney's  University  Algebra  or  Meaker's  Elements  of  Algebra  is  re- 
commended for  preparation.] 

6.  Geometry,  Fundamental  Principles.  Rectilinear  Fig- 
ures. The  Circle.  Proportional  Lines  and  Similar  Figures. 
Comparison  and  Measurement  of  the  Surfaces  of  Recti- 
linear Figures.  Regular  Potygons.  Measurement  of  the 
Circle.  Maxima  and  Minima  of  Plane  Figures,  and  Plane 
and  Polyhedral  Angles;  these  constituting  the  subject 
matter  of  the  first  six  books  of  Chauvenet's  Geometry. 

[Chauvenet's  Geometry  is  recommended,  that  being  the  text-book 
used  in  the  University.] 

7.  Elementary  Physics. 

[Avery's  Elements  of  Natural  Philosophy  (revised  edition)  is  recom- 
mended; also  Gage's  Elements  of  Physics,  if  studied  as  intended  by 
the  author,  with  practical  work  in  the  laboratory  and  the  calculation 
of  problems  arising  in  the  work.] 

Division  of  Entrance  Examinations. 

Candidates  for  admission  to  the  Freshman  Class  may 
pass  all  the  examinations  at  once  in  June,  or  in  September, 
or  may  take  them  in  tico  consecutive  years.    In  the  latter  case, 
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for  xhe  Technical  courses  and  the  course  in  Science  and 
Letters,  candidates  may  present  themselves  for  examina- 
tion in  the  first  year  in  the  following  subjects:  English 
G-rammar.  Geography,  History  of  the  United  States,  and 
Arithmetic.  No  credit  will  be  given  unless  the  candidate 
has  passed  satisfactorily  in  at  least  three  subjects  at  one 
examination. 

The  examinations  in  Algebra.  Geometry  and  Physics 
must  be  passed  in  June  « »r  September  of  that  year  in  which 
the  candidate  proposes  to  enter  the  University. 

In  the  Latin-Scientific  and  Classical  courses  candidates 
may  present  themselves  for  examination  in  the  first  year  in 
the  following  subjects  :  English  Grammar.  Geography. 
History  of  the  United  States.  Arithmetic,  Physical  Geo- 
graphy, and  Roman  History.  No  credit  will  be  given 
unless  the  candidate  has  passed  at  least  four  of  the  sub- 
jects at  one  examination. 

The  examination  in  Latin  may  also  be  divided,  but  no 
credit  will  be  given  unless  the  candidate  has  passed  in  at 
least  three  of  the  topics  specified  at  one  examination.  The 
examination  in  the  remaining  subjects  must  be  passed  in 
June  or  September  of  that  year  in  which  the  candidate 
proposes  to  enter  the  University. 

Candidates  intending  to  enter  the  University  in  Septem- 
ber are  advised  to  present  themselves  for  examination  in 
June  :  if  they  are  not  fully  prepared  at  that  time  they  will 
receive  credit  for  the  examination*-  then  satisfactorily 
passed. 

CONDITIONAL  ADMISSION. 

A  candidate  tailing  to  pass  in  one  or  more  of  the  subjects 
required  for  admission  may.  at  the  discretion  of  the  Faculty, 
be  admitted  to  hi-  class  conditionally,  to  make  up  his  defi- 
ciencies by  extra  study.  When  they  are  made  up.  he  will 
be  received  into  full  standing  in  hi-  class. 

SPECIAL  STUDENTS. 

Li  g  men  of  advanced  standing  who  do  not  desire  to 
take  a  full   regular  course,    can    enter   and    .-elect    special 
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shorter  courses,  with  the  sanction  of  the  Faculty ;  but  in 
all  cases  satisfactory  examinations  must  be  passed  upon  the 
subjects  required  for  entrance  to  the  Freshman  Class. 

ADMISSION  TO  ADVANCED  STUDIES. 

Candidates  for  admission  to  advanced  studies  in  any 
course  are  required  to  pass,  in  addition  to  the  entrance  examina- 
tions for  that  course,  examinations  in  the  work  already  done 
by  the  classes  which  they  desire  to  enter.  These  examina- 
tions are  held  on  the  same  days  as  those  for  entrance  to  the 
Freshman  Class. 

The  additional  subjects  may  be  found  in  the  program  of 
studies. 

A  diploma  or,  in  so  far  as  it,  covers  the  subjects  required 
for  entrance,  a  certificate  of  studies  taken  at  another 
College  will  be  received  in  lieu  of  the  Primary  Entrance 
Examin atio ns  only. 

ADMISSION  TO  THE  POST-GRADUATE  COURSE. 

Students  of  this  University  who  have  taken  their  first 
degree,  and  others,  on  presenting  a  diploma  of  an  equiva- 
lent degree  conferred  elsewhere,  are  admitted  to  advanced 
studies,  according  to  the  plan  to  be  found  in  the  Register 
under  the  general  subject  of  Graduate  Students. 

PREPARATORY  SCHOOL  CERTIFICATES 

are   not    accepted    so  as  to    dispense  with    the    primary 
entrance  examinations. 

Note. —The  acceptance  of  a  certificate  as  evidence  of  proficiency  in 
lieu  of  examination  is  at  the  discretion  of  each  Professor  as  to  the 
subjects  in  his  department. 
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PROGRAM    OF   STUDIES, 

Showing  the  number  of  exercises  per  week  for  each  subject,  and  the 
Text-books  used. 

The  following  is  presented  as  the  general  program  of 
instruction,  subject  to  such  modifications  from  time  to  time 
as  the  Faculty  may  deem  expedient,  with  the  approval  of 
the  Trustees. 

The  names  of  the  text-books  studied  are  generally  men- 
tioned. The  number  of  exercises  per  week  in  each  subject 
is  indicated  by  the  figure  in  parentheses  immediately  fol- 
lowing. 

Two  hours  of  drawing,  three  of  work  in  the  laboratory, 
or  three  of  practice  in  the  field,  are  regarded  as  equivalent 
to  a  recitation  or  lecture  of  one  hour's  duration. 

SCHOOL  OF  GENERAL  LITERATURE. 

There  are  three  courses  in  the  School  of  General  Litera- 
ture of  the  University. 

I.  The  Classical  includes  all  that  is  prescribed  in  our  best 
institutions  for  the  degree  of  Bachelor  of  Arts  (B.A.).  It 
covers  full  instruction  in  Greek,  Latin,  English,  French 
and  German,  Mathematics,  Astronomy,  Physics,  Chemistry, 
Geology,  Physiology,  Hygiene,  History,  Psychology,  Ethics, 
Philosophy,  Political  Economy  and  Constitutional  Law. 

II.  The  Latin-Scientific  Course  differs  from  the  first  in 
omitting  Greek,  taking  in  its  place  an  increased  amount  of 
the  Modern  Languages  and  of  Mathematics.  Students 
completing  this  course  receive  the  degree  of  Bachelor  of 
Science  (B.S.). 

II.  The  Course  in  Science  and  Letters,  for  which  the 
same  degree  is  given  as  for  the  last  mentioned,  contains  no 
Latin  or  Greek,  but  furnishes  instead  extended  instruction 
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in    French    and    German,    History,    General    Literature, 
Mathematics  and  General  Science. 

Instruction  in  aU  of  these  courses  is  given  both  by  recita- 
tions and  by  lectures. 

DESCRIPTION  OF  THE  COURSES. 

Greek. — During  the  first  term  of  Freshman  year  the 
class  reads  several  books  of  the  Odyssey,  giving  attention 
to  Epic  forms  and  syntax,  to  prosody  and  scanning  and  to 
Homeric  antiquities  and  mythology.  The  work  of  the 
second  term  is  directed  toward  a  thorough  acquaintance 
with  the  idiom  and  vocabulary  of  Attic  prose,  as  a  prepara- 
tion for  rapid  reading.  The  GSconoinicus  and  Symposium 
of  Xenophon  and  the  Crito  of  Plato  are  read  during  the 
term,  with  sight  readings  from  the  Memorabilia  and  the 
Apology;  accompanied  by  discussions  of  domestic  life  at 
Athens.  The  work  of  the  year  includes  a  thorough  review- 
drill  on  the  principles  of  Greek  accidence  and  syntax,  and 
exercises  in  Greek  prose  composition  are  required,  based, 
during  the  second  term,  on  the  reading  done  by  the  class. 
Greek  History  is  studied  throughout  the  year,  with  special 
reference  to  the  development  of  political  institutions. 

The  Sophomore  class  takes  up,  during  the  first  term,  the 
study  of  Herodotus  and  Thucydides.  Selections  are  made 
from  both  authors  with  the  purpose  of  illustrating  their 
best  style  and  at  the  same  time  of  presenting,  from  the 
original  sources,  the  history  of  certain  interesting  epochs; 
the  reading  from  Herodotus,  after  some  drill  on  the  Ionic 
forms,  being  in  large  part  at  sight.  During  the  second  term 
the  class  reads  one  or  two  plays  of  Euripides,  with  attention 
to  the  history  of  Greek  tragedy,  the  life  of  the  author  and  the 
analysis  of  the  drama  read.  The  lyric  meters  are  studied, 
with  the  aim  of  gaining  a  knowledge  of  the  rhythmical  and 
metrical  principles  of  Greek  poetry.  During  this  term  an 
elective  course  is  offered,  the  subject  being  Greek  oratory, 
with  the  reading  of  certain  orations  of  Lysias  or  Demos- 
thenes, or  both. 
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The  Junior  year  is  devoted  to  a  further  study  of  the 
drama,  selected  plays  of  Sophocles,  Aristophanes  and 
iEschylus  being  read  during  the  year.  Work  is  also  done 
in  the  study  of  public  and  private  antiquities,  partly  in 
lectures  by  the  professor  and  partly  in  original  investiga- 
tion on  allotted  subjects  by  the  students. 

During  the  first  term  of  the  Senior  year  one  of  the  Dia- 
logues of  Plato  is  read  by  the  class.  The  second  term  is 
in  part  devoted  to  the  reading  of  selected  odes  of  Pindar, 
with  careful  study  of  the  history  of  Greek  lyric  poetry  and 
of  the  life  and  work  of  Pindar  in  particular.  The  course 
concludes  with  a  review  of  the  history  of  Greek  litera- 
ture, intended  to  summarize  and  harmonize  the  fragment- 
ary views  of  the  general  subject  gained  from  the  study 
of  particular  authors  and  departments  of  literature. 

Latin. — Much  of  the  training  in  the  Freshman  year  is 
devoted  to  laying  a  good  foundation  in  Latin  Grammar 
and  in  the  translation  of  English  into  Latin.  The  authors 
studied  are  used  to  illustrate  both  of  these,  and  a  large 
amount  is  read  at  sight  in  order  to  cultivate  quickness  and 
readiness  in  the  student.  Roman  History  is  begun,  accom- 
panied with  full  comments  and  lectures  upon  points  of 
interest.  Collateral  reading  will  also  be  recommended  each 
year  throughout  the  course.  Cicero:  De  Senectute  and  De 
Amicitia  or  the  Philippics,  Livy  and  the  Odes  and  Epodes 
of  Horace  are  read  this  year.  With  the  last  named,  train- 
ing is  given  in  Latin  meters. 

During  this  and  the  following  year  courses  of  lectures 
will  be  given  upon  Roman  Antiquities  in  addition  to  a  text- 
book. The  topography  of  Rome  with  its  remains,  ancient 
life  in  its  various  aspects,  and  the  other  departments  of 
archseology  will  be  discussed,  illustrated  by  the  new  and 
extensive  set  of  magic  lantern  slides  which  have  been  pre- 
pared for  this  purpose. 

The  Sophomore  year  completes  the  text-book  on  Roman 
History.  Prose  composition  is  continued,  and  the  subject 
of  Synonyms  taken  up  in  connection  with  it.     The  Satires 
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and  Epistles  of  Horace  are  read  in  the  first  term  and  in  the 
second  the  Agricola  and  Grermania,  with  selections  from  the 
Annals  of  Tacitus,  or  Quintilian  (Bk.  X),  together  with  sight 
reading.  An  elective  in  Plautus  is  offered  during  this  term 
in  addition. 

In  the  Junior  year,  Selected  Letters  of  Cicero  and  Pliny 
are  read,  followed  by  Persius  and  several  plays  of  Terence. 
The  History  of  Roman  Literature  is  entered  upon  in  the 
second  term. 

The  work  in  the  Senior  year  opens  with  Lucretius, 
accompanied  with  lectures  on  Roman  Philosophy.  One  of 
Cicero's  philosophical  treatises,  such  as  the  De  Officiis,  De 
Finibus,  or  De  INatura  Deorum,  is  taken  up  in  the  second 
term.  After  the  completion  of  the  Roman  Literature, 
lectures  will  be  given  upon  the  History  of  the  Latin  Lan- 
guage and  upon  the  Principles  of  Comparative  Philology. 

Sanskrit.— An  elementary  course  in  this  study,  con- 
ducted by  the  Professor  of  Latin,  is  offered  as  an  optional 
during  the  Senior  year. 

English.  —  During  Freshman  and  Sophomore  years, 
Rhetoric  is  studied,  both  with  the  aid  of  a  text-book  and 
through  practical  exercises.  Careful  training  is  given  in 
essay  writing  throughout  the  course,  and  orations  are  writ- 
ten and  delivered  during  Junior  and  Senior  years.  Excel- 
lence in  Oratory  is  encouraged  by  the  annual  contest  for  the 
Alumni  Prizes,  held  on  the  22d  of  February  and  open  to 
the  Junior  class  in  all  departments. 

The  Seniors  receive  instruction  in  the  principles  of  versi- 
fication and  in  extemporaneous  discussion,  and  are  re- 
quired to  write  a  critique  of  some  work  selected  for  their 
examination. 

The  History  of  English  Literature  and  the  Philological 
history  of  the  English  language  are  studied  during  Junior 
year.  These  are  supplemented  by  a  series  of  lectures,  ex- 
tending through  the  second  term,  on  the  relations  of  Litera- 
ture to  History. 
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The  course  is  completed  by  a  series  of  lectures  on  English 
and  American  Literature,  delivered  during1  the  second  term 
of  Senior  year. 

Modern  LANGUAGES.— The  study  of  modern  languages 
is  obligatory  from  the  first  term  of  the  Sophomore  year  up 
to  the  close  of  the  course.  Tim  student  elects  either  French 
or  Gorman,  or  both,  if  time  permits. 

French. — The  grammar  is  begun,  reading  being  introduced 
immediately.  The  comparative  and  historical  relations  of 
the  French  to  the  English,  and  the  connection  of  both  "with 
the  Latin  are  carefully  explained.  As  soon  a-  possible  the 
student  is  emancipated  from  the  reader  and  takes  up,  in  a 
progressive  way,  the  reading  of  different  authors  :  prefer- 
ence being  given  to  modern  writers,  because  it  is  considered 
to  be  of  the  highest  importance  that  he  acquire  the  language 
as  it  is.  as  an  instrument  whereby  further  knowledge  can 
be  obtained. 

In  the  class-room,  the  language  taught  is  used  by  the 
teacher  as  much  as  possible,  in  order  that  the  ear  of  the 
pupil  may  become  accustomed  to  its  sound.  Dictation  is 
also  employed,  in  order  to  give  training  in  spelling.  The 
rules  of  grammar  are  taught  by  numerous  written  exer- 
cises. In  the  second  term  of  the  Junior  year,  compositions 
in  French  are  required,  upon  subjects  which  have  been  pre- 
viously explained  in  French,  in  order  that  the  student  may 
become  acquainted  with  different  expressions  and  forms  of 
construct*  n.  Before  entering  upon  the  study  of  an  author's 
w<  »rks.  his  life  and  literary  achievements  are  discussed  in 
French,  which  is  translated,  if  necessary.  In  the  Senior 
year,  twelve  lectures  are  delivered  upon  the  History  of 
French  Literature.  In  addition  to  this,  lectures  in  French 
upon  the  most  distinguished  modem  authors  are  given  to 
advanced  students. 

A  weekly  <:•■  >nversation-elass  affords  opportunity  for  this 
kind  of  practice  :  and  in  it  the  events  of  the  day  and  various 
historical  and  literary  topics  are  discussed.  Private  courses 
of  reading  are  also  suggested  to  those  who  desire  it. 
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German. — The  German  course  follows  the  same  plan  as 
that  laid  down  for  the  French,  both  as  regards  the  methods 
employed  and  the  opportunities  afforded.  The  relations  of 
English  and  German  are  dwelt  upon  and  also  those  which 
connect  the  two  languages  with  the  Indo-European  family. 

Mathematics. — The  mathematical  work  is  carried  on 
during  the  Freshman  and  Sophomore  years  as  follows  : 

Freshman  year,  first  term,  Chauvenet's  Gfeonietry,  four 
exercises  per  week. 

Second  term,  Olney's  University  Algebra,  Plane  and 
Spherical  Trigonometry,  including  Mensuration  and  use  of 
Logarithmic  Tables,  together  five  exercises  per  week 
throughout  the  term. 

Sophomore  year,  first  term,  Olney's  General  Geometry 
and  Davies'  Analytical  Geometry,  four  exercises  per  week. 

Second  term,  Olney's  Differential  and  Integral  Calculus, 
four  exercises  per  week.  This  term's  work  is  elective  for 
the  Classical  Course. 

Astronomy. — This  study  is  taken  up  during  the  first 
term  of  the  Senior  year,  Young's  General  Astronomy  being 
used  as  the  text-book.  There  are  three  exercises  a  week, 
and  visits  to  the  Observatory  help  to  make  the  work  inter- 
esting as  well  as  profitable. 

Chemistry. — This  study  includes  a  complete  course  of 
lectures  in  Freshman  year  upon  General  Inorganic  Chem- 
istry, in  which  the  principles  of  the  science  are  fully 
covered.  These  are  illustrated  by  experiments,  and  are 
sufficiently  extended  to  enable  a  student  who  desires  to 
pursue  the  subject  further  to  take  Analytical , Chemistry  as 
an  elective  in  the  second  term  of  the  Sophomore  year.  The 
text-book  used  in  connection  with  the  lectures  is  Fownes' 
Elementary  Chemistry. 

Physics.— This  important  subject  is  presented  in  a  course 
of  lectures  during  the  first  term  of  the  Sophomore  year, 
three  times  a  week.  In  the  course  in  Science  and  Letters, 
the  work  in  this  branch  is  more  extended  and  is  identical 
with  that  given  to  the  Civil  and  Mechanical  Engineers.     It 
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occupies  five  hours  a  week  in  the  first  term  and  three  in 
the  second,  and  covers  the  whole  subject. 

Geology.— In  the  second  term  of  the  Senior  year,  a  course 
of  lectures  is  given  in  connection  with  G-eikie's  text-book. 
The  general  principles  of  the  science  are  explained,  and  the 
theories  of  the  formation  and  stratification  of  rocks,  the 
successive  periods  of  the  development  of  the  earth's  crust, 
the  extinct  forms  of  life  and  similar  questions  are  treated. 

Physiology  and  Hygiene.— These  subjects  are  taught 
in  a  course  of  lectures  during  the  Freshman  year. 

History,  Political  Science  and  Law.— The  study  of 
History  begins  with  a  course  in  the  Political  Antiquities  of 
Greece  and  Rome.  [See  the  Departments  of  Greek  and 
Latin.]  This  is  followed  by  the  study  of  an  outline  of  Uni- 
versal History  (with  text-book),  in  which  it  is  sought  to 
give  a  clear  view  of  the  relations  of  ancient  and  modern 
states  to  the  world's  history.  The  same  aim  is  then  pursued 
in  a  fuller  study  of  the  Political  History  of  Recent  Times, 
and  especially  of  that  of  England  and  France.  During  the 
first  term  of  Senior  year,  there  is  a  course  of  lectures  upon 
the  period  covered  by  Gibbon's  Decline  and  Fall  of  the 
Roman  Empire,  intended  to  emphasize  and  strengthen  the 
impression  of  the  interdependence  of  the  nations  and  of 
the  unity  of  history.  This  prepares  the  way  for  a  course 
of  lectures  on  the  Philosophy  of  History,  in  which  it  is 
sought  to  show  the  relations  of  the  sciences  of  Biology, 
Anthropology,  Ethnology,  Geography  and  Philology  to  the 
study  of  History  and  to  set  forth  the  scientific  methods  of 
that  study. 

The  course  in  History  is  accompanied  and  supplemented 
by  courses  of  lectures  on  Constitutional  Law  with  special 
application  to  the  Constitution  of  the  United  States ;  and 
also  on  International  Law. 

Instruction  is  given  by  lectures  on  the  elements  of 
Political  Economy.  The  student  is  made  familiar  with  the 
facts,  methods  and  doctrines  of  the  science,  and  is  encour- 
aged to  form  and  present  his  own  opinions. 


DESCRIPTION  OF  THE  COURSES.  4? 

Logic. — In  this  subject  there  is  an  elementary  course, 
occupying  two  hours  a  week  during  the  first  term  of  Junior 
year.  The  work  is  done  with  the  aid  of  a  text-book,  atten- 
tion being  centred  on  the  principles  of  correct  definition 
and  valid  proof. 

Mental  and  Moral  Philosophy.  —  The  work  in  this 
department  will  be  conducted  chiefly  by  lectures,  inter- 
rupted  by  occasional  examinations.  The  courses  at  present 
are  the  following : 

Outlines  of  Physiological  Psychology.  —  Junior  Class,  second 
term.  These  lectures  are  founded  principally  on  Wundt's 
lectures  on  the  same  subject,  given  in  the  University  of 
Leipzig  in  the  Summer  of  1888,  Wundt's  Ofrundziige  der 
Physiologischen  Psychologie,  Ladd's  Elements  of  Physio- 
logical Psychology,  Sully's  Outlines  of  Psychology,  Car- 
penter's Mental  Physiology,  Maudsley's  Physiology  and 
Pathology  of  the  Mind,  Bain's  Mind  and  Body,  etc.,  with 
references  to  the  works  of  Lotze,  Weber,  Fechner  and 
Helmholtz. 

The  History  of  Philosophy.  —  Senior  Class,  both  terms. 
First  term,  Ancient  and  Medieval  Philosophy.  Second 
term,  Modern  Philosophy.  These  lectures  will  include  a 
statement  of  the  conception  and  problems  of  Philosophy, 
a  brief  sketch  of  the  great  ethnical  religions,  and  of  the 
History  of  Oriental  Philosophy.  The  Philosophy  of  the 
Greeks  will  be  treated  in  detail,  with  illustrations  from  the 
writings  of  the  philosophers. 

The  History  of  Medieval  Philosophy  will  be  prefaced  by 
a  short  description  of  the  philosophical  ideas  underlying 
Christianity,  and  it  will  contain  an  account  of  the  more 
important  Church  Fathers  and  Schoolmen. 

The  History  of  Modern  Philosophy  will  begin  by  tracing 
the  effect  on  philosophical  thought  of  the  ideas  contributed 
by  the  Renascence  and  by  the  Reformation.  From  Lord 
Bacon  on,  a  detailed  history  of  the  great  modern  philoso- 
phical systems  will  be  given,  which  will  be  continued  to 
those  of  our  own  times,  including  Mr.  Spencer. 

d 
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Christian  Evidences.  —  Senior  Class,  second  term-. 
Lectures  on  Christian  Evidences,  which  will  endeavor  to 
treat  of  the  subject  both  from  the  side  of  Natural  Science 
and  from  that  of  Biblical  Criticism, 

No  complete  course  in  Ethics  has  as  yet  been  established. 
But  the  History  of  Ethics  is  included  in  the  History  of 
Philosophy. 

THE  COURSE  IN  SCIENCE  AND  LETTERS        * 

substitutes  the  following  for  the  Latin  and  Greek. 

Drawing. — In  the  first  term  of  the  Freshman  year  the 
student  is  instructed  in  Elementary  Projections,  Shading 
and  Lettering. 

Zoology  and  Biology.— The  study  of  these  subjects 
covers  one  year,  beginning  with  the  second  term  of  Sopho- 
more year.  The  work  begins  with  a  description  of  the 
various  animal  functions,  and  is  extended  to  the  compa- 
rative anatomy  and  physiology  of  the  organs  in  typical 
species.  Systematic  Zoology  is  then  completed  and 
followed  by  the  theories  of  Biology. 

Chemistry.  —  In  addition  to  the  Course  in  General 
Chemistry  described  above,  three  exercises  a  week  in 
Qualitative  Analysis  are  taken  in  the  second  term  of  the 
Freshman  year. 

Mineralogy. — Instruction  in  Mineralogy  is  given  to  the 
students  in  the  Course  in  Science  and  Letters  throughout 
the  Junior  year.  In  the  first  term,  they  attend  a  course  of 
lectures  on  Crystallography,  followed  by  a  series  of  practical 
exercises  in  the  determination  of  crystalline  forms  by  the 
aid  of  models  and  natural  crystals. 

In  the  second  term  a  course  on  the  physical  properties  of 
minerals  and  on  descriptive  mineralogy,  with  the  use  of  E. 
S.  Dana's  Text  Book  of  Mineralogy,  is  followed  by  practical 
exercises  in  the  determination  of  minerals. 

Geology.— The  study  of  Lithology  is  pursued  in  the  first 
term  of  the  Senior  year,  with  laboratory  practice,  Williams' 
Lithology  being  used  as  the  text-book.  During  the  next 
term,  the  course  given  above  is  taken  with  the  Classical 
and  Latin-Scientific  students. 
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THE  CLASSICAL  COURSE. 
FRESHMAN  CLASS. 
FIRST  TERM. 

Mathematics. — Geometry  (Chauvenet).     (4) 
Chemistry. — Lectures.  Fownes'  Elementary  Chemistry.  (4) 
Greek. — Homer:  Odyssey.     Prosody.     (3) 
Latin. — Cicero:    de   Senectute   and  de  Amicitia.      Livy 
begun.     Prose  Composition.     (2) 
History. — History  of  Greece.     (1) 
Physiology  and  Health. — Lectures.     (1) 
English.— Rhetoric.     Essays.     (1) 
Gymnasium.     (2) 

SECOND  TERM. 

Mathematics.  —  Olney's  University  Algebra,  Pt.  III.  (3) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
of  Logarithmic  Tables.     (2) 

Greek. — Xenophon:  CEconomicus.     (3) 

Latin. — Livy  completed.  Horace:  Odes  and  Epodes. 
Composition  and  Prosody.     (4) 

History. — History  of  Greece.  (2)  History  of  Rome.  (1) 
Roman  Antiquities. 

English. — Rhetoric.     Essays.     (1) 

Gymnasium.     (2) 

SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics. — Analytical  Geometry:  Olney's  General 
Geometry.     (4) 

Physics. — Lectures.     (3) 

Erencli.—  Whitney's  Practical  French  Grammar.  Keetel's 
Analytical  Reader.  (2)  Or  German. — Brandt's  Grammar. 
Lodeman's  Manual  of  Exercises.  Joynes' Otto's  Reader.  (2) 

Greek. — Herodotus  and  Thucydides.     (2) 

Latin. — Horace:  Satires  and  Epistles.     Composition.     (2) 

History.— History  of  Rome.     (2)     Antiquities. 

English. — Rhetoric.     Essays.     (1) 

Gymnasium.     (2) 


50  THE  LEHIGH  UNIVERSITY. 

SECOND   TERM. 

French. — Grammar . and  Reader  (continued).  (2)  Or  Ger- 
man.— Grammar,  Exercises  and  Reader  (continued).     (2) 

English. — Coppee's  Rhetoric,  with  Kellogg's  Praxis.     (1) 

History. — Weber's  Outlines  of  Universal  History.     (2) 

Greek.— Euripides:  Medea.     (3) 

Latin. — Tacitus:  Agricola,  Germania  and  Annals,  or 
Quintilian:  Book  X.     Composition.     (3)     Antiquities. 

English. — Rhetoric.     Essays.     (1) 

Gymnasium.     (2) 

In  addition  to  the  above  exercises,  four  hours  per  week  must  be 
selected  from  the  following  elective  studies: 

Mathematics. — Differential  and  Integral,  Calculus:  01- 
ney.     (4) 

Greek. — Demosthenes:  De  Corona.     (2) 

Latin.—  Plautus.     (2) 

French.— Grammar  and  Reader.     (2) 

German. — Grammar  and  Reader.     (2) 

Chemistry. — Qualitative  Analysis — Laboratory.     (2) 

JUNIOR  CLASS. 

FIRST  TERM, 
i 

History. — Wilhelm  Miiller's  Political  History  of  Recent 
Times,  and  Lectures.     (2) 

Philosophy. — Coppee's  Logic.     (2) 

English. — Coppee's  English  Literature.     (4) 

French. — Grammar.  Reading.  (2)  Or  German. — Gram- 
mar.    Reading.     (2) 

Greek. — Sophocles:  Electra.     Antiquities.    (3) 

Latin. — Letters  of  Cicero  and  Pliny.     (3) 

Essays  and  Original  Orations. 

Gymnasium.     (2) 

SECOND  TERM. 

History.— History  of  England:  Hume.     (3) 
Philosophy.— Lectures  on  the   Outlines   of    Physiological 
Psychology.  (2)  Political  Economy.  (1) 

-Earl's  Philology  of  the  English  Tongue.     (2) 
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French.  —  O'Connor:  Choix  de  Contes  Contemporains. 
Sadler's  Translator.  Dictation.  (2)  Or  German. — Buch- 
heim's  Prose  Composition.     Reading.     Dictation.     (2) 

Greek. — Aristophanes:  Clouds.  iEschylus:  Prometheus.  (3) 

Latin. — Persius  and  Terence.  Cruttwell's  History  of  Ro- 
man Literature.     (3) 

Literature  and  History.     (1) 

Essays  and  Original  Orations. 

Gymnasium.     (2) 

SENIOR    CLASS. 
FIRST  TERM. 

International  Law. — Lectures:  Woolsey.     (2) 

History. — Decline  and  Fall  of  the  Roman  Empire :  Gib- 
bon.    (3) 

Philosophy.— Lectures  on  the  History  of  Ancient  and  Medi- 
eval Philosophy.     (2) 

Astronomy. — Young's  General  Astronomy.     (3) 

French. — Sadler:  Readings  in  Corneille,  Racine,  Moliere, 
etc,  and  contemporary  authors.  Compositions.  Lectures  on 
French  Literature.  (2)  Or  German.— Grammar.  Readings 
in  Lessing,  Herder,  Goethe,  Schiller,  etc.,  and  contem- 
porary authors.  Compositions.  Lectures  on  German 
Literature.     (2) 

Conversation  Class  in  both  languages  optional  through- 
out the  year. 

Greek. — Plato  :  Phsedrus.     Greek  Philosophy.     (2) 

Latin. — Lucretius,  with  Lectures.    Roman  Literature.   (2) 

Essays  and  Original  Orations. 

Gymnasium.     (2) 

SECOND   TERM. 

Constitutional  Laic. — Lectures.     (1) 
History. — History  of  France.     (2) 

Philosophy.— Lectures  on  the  History  of  Modern  Philoso- 
phy.    (1)     Philosophy  of  History.     Lectures.     (2) 

Christian  Ecidences, — Lectures.     (1) 
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French. — Readings.  Compositions.  Lectures  in  French 
on  modern  French  authors.  (2)  Or  German. — Readings. 
Compositions.  Lectures  in  German  on  modern  German 
authors.     (2) 

Geology. — Lectures.     Geikie.     (2) 

Greek.—  Pindar  :  Selected  Odes.     Greek  Literature.     (2) 

Latin. — Cicero:  de  Officiis,  with  Lectures.     (2) 

Lectures  on  American  and  English  Literature.     (2) 

Essays  and  Original  Orations. 

Preparation  of  Thesis. 

Gymnasium. 


THE  LATIN-SCIENTIFIC   COURSE. 

The  Latin-Scientific  Course,  leading  to  the  degree  of 
Bachelor  of  Science  (B.S.),  is  based  on  Latin  without  Greek. 

FRESHMAN  CLASS. 
FIRST  TERM. 

Mathematics.—  Geometry  (Chauvenet  completed).     (4) 

Chemistry. — Lectures.  Fownes'  Elementary  Chemistry.   (4) 

German. — Joynes-Meissner's  Grammar.  Joynes-Otto's 
Reader.     (3) 

Latin. — Cicero :  De  Senectute  and  De  Amicitia.  Livy 
begun.     Prose  Composition.     (2) 

History. — History  of  Greece.     (1) 

Physiology  and  Health. — Lectures.     (1) 

English.  — Rhetoric.     Essays.     (1) 

Gymnasium.     (2) 

SECOND  TERM. 

Mathematics. — Olney's  University  Algebra,  Part  III.  (3) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
of  the  Logarithmic  Tables.     (2) 

German. — Grammar.     Reader  (continued).     (3) 
History. — History  of  Greece.     (2)       History  of  Rome.     (1) 
Roman  Antiquities, 
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Latin. — Livy   (completed).     Horace :    Odes  and  Epodes. 
Composition  and  Prosody.     (4) 
English. — Rhetoric.     Essays.     (1) 
Gymnasium.     (2) 

SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics.— Analytical  Geometry:  Olney's  General 
Geometry.     (4) 

Physics. — Lectures.     (3) 

French.—  Whitney's  Practical  French  Grammar.  Super's 
Reader.     (2) 

German. — Harris's  Prose  Composition.     Reading.     (2) 

History.— History  of  Rome.     (2)     Antiquities. 

Latin. — Horace  :  Satires  and  Epistles.      Composition.     (2) 

English. — Rhetoric.     Essays.     (1) 

Gymnasium.     (2) 

SECOXD  TERM. 

Mathematics. — Differential  and  Integral  Calculus:  Olney. 

(4) 
English. — Coppee's  Rhetoric,  with  Kellogg's  Praxis.    (1) 
French. — Grammar.     Reader  (continued).     (2) 
German. — Harris.     Reading.     Dictation.     (2) 
History.—  Weber's  Outlines  of  Universal  History.     (2) 
Latin. — Tacitus:     Agricola,    Germania    and    Annals,    or 

Quintilian :     Book  X.     Composition.     (3)     Antiquities. 

•   English. — Rhetoric.     Essays.    "(1) 
Gymnasium.     (2) 

JUNIOR  CLASS. 
FIRST  TERM. 

History. — Wilhelm  Muller's  Political  History  of  Recent 
Times,  and  Lectures.     (2) 

Philosophy. — Coppee's  Logic.     (2) 

English. — Coppee's  English  Literature.     (4) 

French.— rGrammar.     Reading.     (2) 
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German.- — Readings  in  Lessing,  Herder,  G-oethe,  Schiller 
and  contemporary  authors.     Dictation.     Compositions.   (2) 

Conversation  Class  in  German  optional  throughout  the 
year. 

Latin. — Letters  of  Cicero  and  Pliny.     (3) 

Essays  and  Origin"!  Orations. 

Gymnasium.     (2) 

SECOXD   TERM. 

History. — History  of  England  :  Hume.     (3) 

Philosophy. — Lectures  on  the  Outlines  of  Physiological 
Psychology.    (2)  Political  Economy.  (1) 

English.— ~Esirle',s  Philology  of  the  English  Tongue.     (2) 

French.  —  O'Connor:  Choix  de  Contes  Contemporains. 
Sadler's  Translator.     Dictation.     (2) 

German. — Readings  (continued).  Dictation.  Composi- 
tions.    (2) 

Latin. — Persius,  Terence.  Cruttwell's  History  of  Roman 
Literature.     (3) 

Literature  and  History.     (1) 

Essays  and  Original  Orations. 

Gymnasium.     (2) 

SENIOR  CLASS. 
FIRST  TERM. 

International  Late. — Lectures  :  Woolsey.     (2) 

History.  —  Decline  and  Fall  of  the  Roman  Empire : 
Gibbon.     (3) 

Philosophy. — Lectures  on  the  History  of  Ancient  and 
Medieval  Philosophy.     (2)  • 

Astronomy. — Young's  Cfeneral  Astronomy.     (3) 

French. — Readings  in  Corneille,  Racine,  Moliere,  etc.,  and 
contemporary  authors.    Lectures  on  French  Literature.   (2) 

German. — Readings  (continued).  Compositions.  Lectures 
on  German  Literature.     (1) 

Conversation  Class  in  both  languages  optional  through- 
out the  year. 

Latin. — Lucretius,  with  Lectures.    Roman  Literature.   (2) 

Essays  nnd  Original  Orations, 

Qymnasium, 
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SECOND  TERM. 

Constitutional  Law. — Lectures.     (1) 

History. — History  of  France.     (2) ' 

Philosophy. — Lectures  on  the  History  of  Modern  Philoso- 
phy.    (1)     Philosophy  of  History.     Lectures.     (2) 

Christian  Evidences. — Lectures.     (1) 

Geology.— Lectures.     Geikie.     (2) 

Latin. — Cicero:  de  Officiis,  with  Lectures.     (2) 

French. — Readings  (continued).  Compositions.  Lectures 
in  French  on  modern  French  authors.     (2) 

German. — Readings  (continued).  Compositions.  Lectures 
in  German  on  modern  German  authors.     (1) 

Lectures  on  American  and  English  Literature.     (2) 

Essays  and  Original  Orations. 

Preparation  of  Thesis. 

Gymnasium. 


COURSE  IN   SCIENCE  AND   LETTERS. 

The  Course  in  Science  and  Letters,  leading  to  the  Degree 
of  Bachelor  of  Science  (B.S.),  is  designed  for  those  who 
wish  to  pursue  both  Scientific  and  Literary  studies  without 
Latin  and  Greek.  These  being  omitted,  extended  instruc- 
tion is  given  in  French  and  German,  History,  General 
Literature,  Mathematics  and  General  Science. 

FRESHMAN  CLASS. 
FIRST  TERM. 

Mathematics. — Geometry  (Chauvenet  completed).     (4) 

Chemistry. — Lectures.  Pownes'  Elementary  Chemistry.  (4) 

German.  —  Joynes-Meissner's  Grammar.  Joynes-Otto's 
Reader.     (3) 

Drawing. — Elementary  Projections,  Shading  and  Letter- 
ing.    (2) 

History.— History  of  Greece.     (1) 

Physiology  and  Health. — Lectures.     (1) 

English.— Rhetoric,     Essays.     (2) 

Gymnasium.     (2) 
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SECOND   TERM. 


Mathematics. — Olney's  University  Algebra,  Part  III.  (3) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
of  the  Logarithmic  Tables.     (2) 

Chemistry. — Qualitative  Analysis.     (3) 

History. — History  of  Greece.     (2).     History  of  Rome.     (1) 

German. — Grammar.     Reader  (continued).     (3) 

English. — Rhetoric.     Essays.     (2) 

Gymnasium.     (2) 

SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics. — Analytical  Geometry:  Olney's  General  Geo- 
metry.    (4) 

Physics. — Mechanics,  Heat  and  Electricity.    Lectures.     (5) 

French.  — Whitney's  Practical  French  Grammar.  Supei's 
Reader.     (2) 

German. — Harris's  Prose  Composition.     Readings.     (2) 

History. — History  of  Rome.     (2) 

English . — Essays. 

Gymnasium.     (2) 

SECOND   TERM. 

Mathematics. — Differential    and    Integral    Calculus.      01- 
ney.     (4) 
Physics. — Sound,  Light  and  Meteorology.     Lectures.     (3) 
Zoology. — Lectures.     Orton.      (2) 

English.— Coppee's  Rhetoric,  with  Kellogg's  Praxis.     (I) 
French. — Grammar.     Readings  (continued).     (2) 
German.—  Harris.     Readings.     Dictation.     (2) 
History.  — Weber's  Outlines  of  Universal  History.     (2) 
Essays. 
Gymnasium.     (2) 

JUNIOR  CLASS. 
FIRST   TERM. 

History. — Wilhelm  Midler's  Political  History  of  Recent 
Times,  and  Lectures.     (2) 

Philosophy. — CoppeVs  Logic.     (-4) 
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English. — Coppee's  English  Literature.     (4) 

French. — Grammar.     Readings.  ■  (2) 

German. — Readings  in  Lessing,  Herder,  Goethe,  Schiller 
and  contemporary  authors.    Dictation.    Compositions.    (2) 

Conversation  class  in  German  optional  throughout  the 
year. 

Zoology.— Lectures  on  Biology.     (2) 

Crystallography. — Lectures,  with  practical  exercises  in  the 
determination  of  Crystals.     (2) 

Essays  and  Original  Orations. 

Gymnasium.     (2) 

SECOND  TERM. 

History. — History  of  England:  Hume.     (3) 

Philosophy. — Lectures  on  the  Outlines  of  Physiological 
Psychology.   (2)   Political  Economy.   (1) 

English. —  Earle's  Philology  of  the  English  Tongue.     (2) 

French. — Grammar.  O'Connor  :  Choix  de  Contes  Con- 
temporains.     Sadler's  Translator.     Dictation.     (2) 

German. — Readings  (continued).     Compositions.     (2) 

Mineralogy. — Descriptive  Mineralogy,  with  practical  exer- 
cises in  the  determination  of  Minerals.     (3) 

Literature  and  History.      (1) 

Essays  and  Original  Orations. 

Gymnasium.     (2) 

SENIOR  CLASS. 
FIRST  TERM. 

International  Lair. — Lectures:  Woolsey.     (2) 
History.— Decline  and  Fall  of  the  Roman  Empire.     (3) 
Phihsojjhy.— Lectures    on    the    History   of    Ancient    and 

Medieval  Philosophy.     (2) 

Astronomy.— Young's  General  Astronomy.     (3) 

French. — Readings  in  Corneille,  Racine,  Moliere,  etc.,  and 

contemporary  authors.   Compositions.  Lectures  on  French 

Literature.     (2) 

German. — Readings  (continued).    Compositions.    Lectures 

on  German  Literature.     (1) 
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In  both  languages  Conversation  class  optional  throughout 
the  year. 

Geology.  —  Williams'  Lithology  and  Laboratory  Prac- 
tice.    (2) 

Essays  and  Original  Orations. 

Gym  nasi 'Am. 

SECOND  TERM. 

Constitutional  Law. — Lectures.     (1) 

History.  — History  of  France.     (2) 

Philosophy. — Lectures  on  the  History  of  Modern  Philoso- 
phy.    (1)     Philosophy  of  History.     Lectures.     (2) 

Christian  Evidences. — Lectures.     (1) 

French. — Readings  (continued).  Composition's.  Lectures 
in  French  on  modern  French  authors.     (1) 

German. — Readings  (continued).  Compositions.  Lectures 
in  G-erman  on  modern  Grerman  authors.     (1) 

Geology.  —  Historic,  Dynamic  and  Economic  Greology. 
G-eikie.    (2) 

Lectures  on  American  and  English  Literature.     (2) 

Essays  and  Original  Orations. 

Preparation  of  Thesis. 

Gymnmiwn. 


THE  SCHOOL  OF  TECHNOLOGY. 

This  school  includes  seven  distinct  courses: 

I.  The  Course  in  Civil  Engineering. 
II.  The  Course  in  Mechanica]  Engineering. 
III.  The  Course  in  Mining. 
IV.  The  Course  in  Metallurgy. 

V.  The  Course  in  Electrical  Engineering. 
VI.  The  Course  in  Chemistry. 
VII.  The  Course  in  Architecture. 

These  have  the  same  curriculum  of  studies  for  the  first 
term  of  the  Freshman  year.  At  the  end  of  that  time  the 
student  selects  his  course  and  follows  its  program, 
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FRESHMAN  CLASS. 
FIRST  TERM. 

Mathematics. —  Chauvenet's  Geometry  (completed).     (4) 

Chemistry. — Lectures.  Fownes'  Elementary  Chemistry,  (-4) 

French. — Whitney's  Practical  French  Grammar.  Super's 
Reader.  (3)  Or  German. — Joynes-Meissner's  Grammar. 
Joynes-Otto's  Reader.     (3) 

Drawing. — Free-Hand  Sketching  and  Lettering.     (2) 

English. —  Rhetoric.     Essays.     (1) 

Physiology  and  Health. — Lectures.     (1) 

Gymnasium.     (2) 

THE  COURSE  IN  CIVIL  ENGINEERING. 

The  special  technical  studies  in  this  course  may  be 
grouped  under  the  heads  of  Surveying,  Applied  Mechan- 
ics, Road  and  Railroad  Construction,  Bridge  Design,  and 
Hydraulic  and  Sanitary  Engineering. 

The  work  in  Surveying  extends  over  six  terms  and  em- 
braces land  surveying,  leveling,  topography,  triangula- 
tion,  railroad  reconnaissance  and  location,  hydrography, 
and  the  elements  of  geodesy.  A  large  equipment  of  tran- 
sits, levels  and  other  surveying  tools  affords  students  the 
opportunity  of  becoming  familiar  with  the  instruments  of 
different  manufacturers.  Much  time  is  devoted  to  practice 
in  the  field  and  drafting  room,  each  student  being  required 
to  become  proficient  in  the  use  of  instruments,  in  taking 
field  notes  and  in  map-drawing.  Particular  attention  is 
paid  to  the  execution  of  topographical  surveys  and  maps 
by  the  best  modern  methods.  During  the  Senior  year 
there  is  done  secondary  triangulation  work  of  a  high  order 
of  precision. 

The  work  in  Applied  Mechanics  comprises  the  strength 
and  elasticity"  of  materials,  the  theory  of  the  equilibrium  of 
arches,  roofs  and  bridges,  that  part  of  the  mechanics  of 
machinery  which  relates  to  locomotives  and  hoisting  ma- 
chines, and  the  theory  of  hydraulics  and  hydraulic  motors. 
Here  the  theoretical  principles  are  illustrated  by  examples 
and  problems  taken  as  far  as  possible  from  actual  engineer- 
ing practice  and  a  special  report  is  required  from  each 
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student  on  the  testing  machines  of  the  Bethlehem  Iron 
Company. 

The  course  in  Construction  familiarizes  the  student  with 
the  qualities  of  materials  used  in  engineering  structures, 
with  methods  of  preservation  and  testing,  with  masonry 
and  foundations,  and  with  the  building  and  maintenance 
of  roads  and  railroads.  Plans,  drawings  and  estimates  of 
cost  are  prepared  for  the  construction  of  a  line  of  railroad, 
all  details,  such  as  drains,  culverts,  road  crossings,  etc., 
being  worked  out  by  each  student. 

The  course  in  Bridge  Design  is  preceded  by  the  theory 
of  computation  of  stresses  by  both  analytical  and  graphic 
methods.  Starting  with  the  specifications  for  a  first-class 
iron  highway  or  railroad  bridge,  each  student  then  makes 
the  full  computations,  designs,  working  drawings  and  bills 
of  material  for  a  plate  girder  and  for  a  pin-connected  truss 
bridge.  The  weight  of  the  designed  bridge  is  finally  de- 
termined and  compared  with  the  dead  load  assumed  for 
the  calculations.  The  drawings  are  made  and  dimensioned 
in  the  same  manner  as  in  the  drafting  office  of  a  bridge 
company.  In  connection  with  this  course  visits  of  inspec- 
tion to  bridges  in  the  vicinity  are  regularly  made. 

The  work  in  Hydraulic  and  Sanitary  Engineering  em- 
braces the  study  of  systems  of  water  supply,  the  collection, 
purification  and  distribution  of  water,  the  combined  and 
the  separate  systems  of  sewerage,  the  methods  for  the  dis- 
posal of  sewage,  and  the  best  practice  for  the  drainage  and 
ventilation  of  houses.  The  hydraulic  laboratory  in  the 
University  Park  affords  opportunity  for  experiments  on 
the  actual  measurement  of  water  by  means  of  weirs  and 
orifices,  and  the  testing  of  hydraulic  motors. 

Besides  these  special  studies  there  is  a  course  in  Astro- 
nomy, which  includes  practical  work  in  the  Observatory. 
The  study  of  English,  and  of  French  or  German,  is  contin- 
ued, and  instruction  is  given  during  four  terms  in  Crystal- 
lography, Mineralogy,  Lithology  and  Geology. 

The  student  who  completes  all  the  studies  of  this  course 
will  receive  the  degree  of  Civil  Engineer  (C.E). 
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FRESHMAN  CLASS. 
FIRST  TERM. 

Seepage  59. 

second  term. 

Maihe77iaiics.—Oliiey''s  University  Algebra,  Part  III.  (3) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
of  Logarithmic  Tables.     (2) 

Surveying.— Theory  of  Chain  and  Compass  Surveying. 
Computation  of  Areas.     Elements  of  Leveling.     (1) 

French.— Grammar  and  Reader  (continued).  (3)  Or  Ger- 
man.— Grammar  and  Reader  (continued).     (3) 

Drawing. — Descriptive  Geometry  and  Isometric  Drawing. 
Tracings.     Warren's  Elementary  Projection  Drawing.     (4) 

English. — Rhetoric.     Essays.     (2) 

Gymnasium.    (2) 

SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics.  —Analytical  Geometry:  Olney's  General  Geo- 
metry.    (4)  » 

Physics. — Mechanics,  Heat  and  Electricity.     Lectures.     (5) 

French. — Grammar.  Reading.  (2)  Or  German. — Gram- 
mar.    Reading.     (2) 

Drawing.—  Isometric  Drawing.  Architectural  Drawing.  (2) 

Surveying. — Use  of  Compass,  Level  and  Transit.  Surveys 
and  Maps  of  Farms.     Colored  Topography.     (2), 

English .  — Essays. 

Gymnasium.    (2) 

SECOND  TERM. 

Mathematics. — Differential  and  Integral   Calculus:   Olney 

and  Courtenay.     (4) 
Physics.— Sound,  Light  and  Meteorology.     Lectures.     (3) 
French.— Grammar.    O'Connor:  Choix  de  Contes  Contem- 

porains.    Dictation.    (2)   Or  German. — Grammar.    Reading. 

Dictation.    (2) 
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Mechanics. — Theory  of  motion,  statics,  energy,  center  of 
gravity,  moment  of.  inertia  and  general  equations  of  mo- 
tion.    (4) 

Surveying.  — Profiles  and  Contour  Maps.  Hydrographic 
and  City  Surveying.  Use  of  the  Plane  Table.  Topographi- 
cal Drawing.    (3) 

English. — Essays. 

Gymnasium.     (2) 

JUNIOR  CLASS. 
FIRST  TERM. 

Mathematics. — Courtenay's  Calculus,  and  Wood's  Analyti- 
cal Mechanics.     (2) 

French. — Readings.  Dictation.  Compositions.  (2)  Or  Ger- 
man.— Readings.  Dictation.  Compositions.  (2) 

Conversation  Class  in  both  languages  optional  through- 
out the  year. 

Surveying. — Triangulation.  Leveling.  Topographical  Sur- 
veying with  Transit  and  Stadia,     Topographical  Map.     (4) 

Strength  of  Materials. — Elasticity  and  Strength  of  Wood, 
Stone  and  Metals.  Theory  of  Columns,  Shafts  and  Beams. 
Reports  on  the  Testing  of  Materials.     (4) 

Construction. — Materials  of  Construction.  Masonry.  Foun- 
dations.    Theory  of  retaining  Avails  and  stone  arches.     (2) 

Crystallography. — Lectures,  with  practical  exercises  in  the 
determination  of  crystals.     (2) 

Essays  and  Original  Orations. 

Gymnasium.    (2) 

SECOND  TERM. 

French. — Readings.  Compositions.  Lectures  on  French 
Literature.  (2)  Or  German. — Readings.  Compositions.  Lec- 
tures on  Grerman  Literature.     (2) 

Surveying. — Theory  of  Railroad  Curves.  Railroad  Recon- 
naissance and  Location.  Survey  of  a  Line,  with  Profile, 
Map  and  Estimate  of  Cost.     (4) 

Hoofs  and  Bridges. — Theory  and  Calculations  of  Strains  in 
Roof  and  Bridge  Trusses.     Graphic  Statics.     (3) 
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Construction.— Stone  Cutting,  with  practical  Drawings.  (3) 
Construction  and  Maintenance  of  Roads  and  Railroads.   (1) 

Mineralogy. — Descriptive  Mineralogy,  with  practical  exer- 
cises in  the  determination  of  minerals.    (3) 

Literature  and  History.     (1) 
Gymnasium.    (2) 

SENIOR  CLASS 
FIRST  TERM. 

Astronomy. — Young's  General  Astronomy.     (3) 

Bridges.— Suspension,  Continuous  and  Cantilever  Bridges. 
Design  of  Plate  Girders  and  Riveted  Bridges,  with  Work- 
ing Drawings.     (6) 

Surveying. — Use  of  Solar  Transit  and  Sextant.  Precise 
Triangulation.  Elements  of  Geodesy.  The  Figure  of  the 
Earth.    (3) 

Mechanics  of  Machinery. — Pile  Drivers,  Cranes  and  Eleva- 
tors.    The  mechanics  of  the  Locomotive.    (2) 

Geology. — Williams'  Lithology,  with  practical  exercises  in 
determining  rocks.     (2) 

Gymnasium. 

SECOND   TERM. 

Astronomy. — Doolittle's  Practical  Astronomy,  with  obser- 
vatory work.     (2) 

Bridges. — Design  of  Pin-Connected  Bridges,  with  work- 
ing drawings.     (3) 

Hydraulics.— Hydrostatics.  Efflux  of  Water  from  Orifices 
and  Flow  in  Pipes  and  Rivers.     Hydraulic  Motors.     (2) 

Hydraulic  and  Sanitary  Engineering.— Collection,  Purifica- 
tion and  Distribution  of  Water.  Systems  of  Water  Supply. 
The  Combined  and  the  Separate  System  of  Sewerage.  Dis- 
posal of  Sewage.  House  Drainage.  Hydraulic  Experi- 
ments.    (4) 

Geology.—  Historic  and  Dynamic,     Geikie.     (2) 

Lectures  on  American  and  English  Literature.     (2) 

Christian  Evidences.—  Lectures.     (1) 

Preparation  of  Thesis. 

Gymnasium. 
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THE   COURSE   IN   MECHANICAL  ENGINEERING. 

The  object  of  this  course  is  the  study  of  the  Science  of 
Machines.  The  principal  subjects  taught  are:  The  nature, 
equivalence  and  analysis  of  mechanisms,  the  mechanics  or 

the<  >ry  of  the  principal  classes  or  types  of  machinery,  Me- 
chanical Technology  and  the  principles  and  practice  of 
Machine  Design. 

That  the  students  may  obtain  the  practical  engineering 
data  which  they  will  most  need  when  beginning  their 
work  as  mechanical  engineers  they  are  required  to  pur- 
sue a  course  of  Shop  Instruction  which  does  not  necessarily 
involve  manual  labor  and  manipulation  of  tools,  but  is 
principally  devoted  to  familiarizing  them  with  those  points 
in  pattern-making,  moulding,  forging,  fitting  and  finishing, 
which  they  need  to  know  as  designers  of  machinery.  Par- 
ticular attention  is  therefore  directed  to  the  forms  and 
sizes  of  machine  parts  that  can  be  readily  constructed  in 
the  various  workshops,  to  the  time  that  it  takes  to  per- 
form, and  the  order  of,  the  various  operations,  to  the 
dimensions  most  needed  by  workmen  and  to  the  various 
devices  for  increasing  the  accuracy  of  the  work,  durability 
of  the  parts  and  convenience  of  manipulation.  This  in- 
volves acquaintance  with  the  processes  and  machinery  of 
the  workshops,  but  it  is  the  foreman's  and  superintendent's 
knowledge  which  is  required  rather  than  the  manual  dex- 
terity and  skih  of  the  workman  and  tool-hand.  The  ac- 
quirements peculiar  to  the  latter  are  by  no  means  despised 
and  the  students  are  encouraged  to  familiarize  themselves 
therewith  during  leisure  hours,  but  manual  work  in  the 
shops  forms  no  regular  part  of  the  course.  On  the  con- 
trary, the  student  enters  the  shop  with  hands  and  mind 
free  to  examine  aU  processes,  operations  and  machinery, 
and  is  ready  at  the  call  of  the  teacher  to  witness  any  opera- 
tion of  special  interest.  Provided  with  note-book,  pencil, 
calipers  and  measuring  rule,  the  student  sketches  the  most 
important  parts  of  the  various  machine-tools,  notes  down 
the  successive  steps  of  each  of  the  important  shop-processes 
as  illustrated  by  the  pieces  operated  upon,  and  follows  the 
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pieces  of  work  through  the  shops  from  the  pig  or  merchant 
form  to  the  finished  machine. 

That  the  students  may  learn  to  observe  carefully  and  be 
trained  to  think  and  observe  for  themselves  in  these  mat- 
ters, there  is  required  of  them  a  full  description  of  the 
various  processes,  operations  and  tools  involved  in  the  pro- 
duction of  each  one  of  a  series  of  properly  graded  examples 
of  patterns,  castings,  forgings  and  finished  pieces  which  are 
not  being  constructed  in  the  shops  at  the  time  and  the  blue 
prints  for  which  have  been  given  to  them  on  entering  the 
shops.  The  student's  work  is  directed  not  only  by  these 
drawings  and  by  the  printed  program  given  him  at  the 
start,  but  also  personally  by  a  teacher,  who  accompanies 
him  into  the  shops,  gives  necessary  explanations,  and  tests 
the  extent  and  accuracy  of  his  knowledge  by  examining  the 
sketches  and  notes  and  by  frequent  questioning.  Finally 
the  results  of  the  observations  and  the  sketches  are  em- 
bodied in  a  memoir. 

During  the  course  there  are  frequent  visits  of  inspection 
to  the  Bethlehem  Iron  Company,  the  L.  V.  R.  R.  Shops  at 
Easton,  and  other  engineering  works  both  in  and  out  of 
town,  with  special  reference  to  such  subjects  as  Machine 
Elements,  Prime  Movers,  Machinery  for  lifting,  handling 
and  transporting,  and  Machinery  for  changing  the  form 
and  size  of  materials.  It  is  intended  that  each  of  these  ex- 
cursions shall  have  some  definite  purpose  in  view  which 
must  be  fully  reported  by  the  students.  These  yisits  are 
also  made  the  occasion  for  constant  practice  in  the  Free- 
Hand  Sketching  of  Machinery. 

The  instruction  in  Machine  Design  begins  with  second 
term  of  the  Freshman  year  and  is  continued  throughout 
the  course.  At  first  tracings  and  blue  prints  of  good  ex- 
amples of  machine  drawings  are  made.  A  thorough  drill 
in  projection  drawing  follows;  in  this  work  free-hand 
sketches  are  first  made,  and  measurements  taken,  of  ma- 
chine pieces ;  these  sketches  are  then  converted  into  full-size 
working  drawings.  Then  there  is  considerable  practice  in 
the  interpretation  of  such  drawings,  and  general  views  of 


66  THE   LEHIOH   UNIVERSITY. 

lathes,  planers,  drills  and  shapers  are  made  from  the  draw- 
ings of  the  details.  This  is  followed' by  difficult  projections 
and  intersections  and  exercises  in  the  empirical  proportion- 
ing of  machine  parts.  Both  empirical  and  rational  formu- 
las are  used  to  determine  the  dimensions  of  fastenings, 
bearings,  rotating  and  sliding  pieces,  belt  and  toothed 
gearing,  levers  and  connecting  rods,  the  data  being  given 
as  they  would  arise  in  practice  and  the  drawings  made  full 
size.  During  the  Junior  year  the  class  takes  up  the  design 
of  a  high-speed  steam  engine,  every  dimension  being  deter- 
mined by  the  students  and  complete  drawings  made.  Dur- 
ing the  Senior  year  the  students  undertake  the  calculations, 
estimates  and  working  drawings  involved  in  the  design  of 
a  simple  but  complete  machine,  each  student  being  en- 
gaged upon  a  different  machine.  From  the  finished  draw- 
ings of  each  machine  tracings  are  made  and  then  blue 
prints  taken  for  distribution  among  the  other  members  of 
the  class.  In  the  case  of  the  machines  and  of  the  engine 
the  general  plan  or  arrangement  will  be  given  to  the  stu- 
dents in  the  form  of  rough  sketches,  photographs  or  wood- 
cuts. In  the  last  term  the  students  are  expected  to  make 
original  designs  for  simple  machinery,  whose  object  has 
been  fully  explained.  Throughout  the  course  the  work  in 
the  draughting-room  is  carried  on  as  nearly  as  possible  like 
that  of  an  engineering  establishment,  and  special  attention 
is  paid  to  methods  of  expediting  the  work  of  calculation  by 
means  of  simple  formulas,  tables  and  diagrams. 

The  graduates  in  this  course  will  receive  the  degree  of 
Mechanical  Engineer  (M.E.). 

FRESHMAN  CLASS. 
FIRST    TERM. 

S&  page  59. 

SECOND    TERM. 

M(tfliematic8.—Ohieyra  University  Algebra.  Part  III.  (3) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
of  Logarithmic  Tables.     (2) 
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French. — Grammar  and  Reader  (continued).  (3)  Or  Ger- 
man.— Grammar  and  Reader  (continued).     (3) 

Brewing  and  Machine  Design. — Tracings  and  blue  prints. 
Sketches  and  working  drawings  of  machine  pieces.  Inter- 
pretation of  machine  drawing  by  isometric  sketches.  Gene- 
ral views  from  given  details.  Sections  of  stub  ends  and 
valve  passages.  Intersection  of  boiler  flues.  Empirical 
proportioning  of  machine  parts.     (5) 

English. — Rhetoric.     Essays.     (2) 

Gymnasium.     (2) 

SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics. — Analytical  Geometry:  Olney's  General  Geo- 
metry.    (4) 

Physics. — Mechanics,  Heat  and  Electricity.     Lectures.    (5) 

Machine  Design. — Proportioning  of  such  machine  parts  as 
come  under  the  head  of  fastenings,  bearings,  rotating  and 
sliding  pieces,  belt  and  toothed  gearing,  levers  and  con- 
necting rods.     (2) 

Visits  of  Inspection. — Examination  and  sketching  of  princi- 
pal machine  parts  in  the  shops  of  the  vicinity.     (2) 

French.— Grammar.  Reading.  (2)  Or  German. — Gram- 
mar.    Reading.     (2) 

English. — Essays. 

Gymnasium.     (2) 

SECOND  TERM. 

Mathematics. — Differential  and  Integral  Calculus:  Olney 
and  Courtenay.     (4) 

Physics. — Sound,  Light  and  Meteorology.     Lectures.     (3) 

French. — Grammar.  O'Connor:  Choix  de  Contes  Con- 
temporains.  Dictation.  (2)  Or  German. — Grammar.  Read- 
ing.   Dictation.    (2) 

Mechanics. — Theory  of  motion,  statics,  energy,  center  of 
gravity,  moment  of  inertia  and  general  equations  of  mo- 
tion.    (4) 
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Steam  Engine. — Holmes'  Steam  Engine.     (3) 

English. — Essays. 
Gymnasium.    (2) 

JUNIOR  CLASS. 
FIRST  TERM. 

Mathematics. — Courtenay's  Calculus  and  Wood's  Analyti- 
cal Mechanics.     (2) 

French.  —  Readings.  Dictation.  Compositions.  (2)  Or  Ger- 
man.— Readings.     Dictation.     Compositions.    (2) 

Conversation  class  in  both  languages  optional  through- 
out the  year. 

Mechanical  Technology. — Shop  instruction.  Examination  of 
the  processes  and  appliances  involved  in  pattern-making, 
moulding,  forging,  fitting  and  finishing,  with  sketches  and 
reports.    (7) 

Boilers. — Wilson.  Strength,  construction  and  wear  and 
tear  of  boilers.    (1) 

Strength  of  Materials. — Elasticity  and  strength  of  wood,  stone 
and  metals.  Theory  of  beams,  shafts  and  columns.  Re- 
ports on  experimental  tests.    (4) 

Essays  and  Original  Orations. 

Gymnasium.     (2) 

SECOND   TERM. 

French. — Readings.  Compositions.  Lectures  on  French 
Literature.  (2)  Or  German.—  Readings.  Compositions. 
Lectures  on  German  Literature.     (2) 

Kinematics  of  Machinery. — Reuleaux.  Nature  and  Equiva- 
lence of  Mechanisms.     (3) 

Machine  Design. — Calculations  and  Working  Drawings  for 
a  High-Speed  Steam  Engine.     (5) 

Metallurgy. — Metallurgical  Processes.  Furnaces.  Refrac- 
tory Building  Materials.  Combustion.  Natural  and  Arti- 
ficial Fuels.     Metallurgy  of  Iron.    (4) 

Machinery  of  Transmission. — Weisbach-Herrmann.     (2) 

Literature  and  History.     (1) 

Gymnasium.    (2) 
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SENIOR  CLASS. 
FIRST  TERM. 

Thermodynamics.  —  General  principles;  application  to 
Steam  Engines  and  Air  Compressors.     (3) 

Graphical  Statics. — Graphical  Analysis  of  Roof  Trusses  and 
Girders.     (2) 

Machine  Design. — Calculations  and  Working  Drawings  for 
hoisting,  pumping  and  metal- working  machinery.     (-1) 

Kinematics. — Diagrams  of  the  changes  of  position,  speed 
and  acceleration  in  mechanisms.  Link  and  Valve  mo- 
tions. Quick  return  motions.  Parallel  motions.  Laying 
out  of  Cams.     (3) 

Mechanics  of  Machinery. — Weisbach-Herrmann.  Hoisting 
machinery,  accumulators,  cranes  and  locomotives,     (i) 

Gymnasium. 

SECOND  TERM. 

Mechanics  of  Machinery. — "Weisbach-Herrmann.  Pumps, 
pumping  engines,  blowing  engines,  compressors  and 
fans.     (4) 

Machine  Design. — Original  Designs.     (5) 

Hydraulics. — Hydrostatics.  Flow  of  water  in  pipes  and 
channels;  hydraulic  motors.     (2) 

Measurement  of  Power. — Indicating  of  Steam  Engines;  de- 
termination of  evaporative  efficiency  of  boilers;  dyna- 
mometer experiments.     (1) 

Lectures  on  American  and  English  Literature.     (2) 

Christian  Evidences. — Lectures.     (1) 

Preparation  of  Thesis. 
num. 


^ 
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THE  COURSES  IN  MINING  AND  METALLURGY. 

These  courses  aim  to  fit  the  student  for  practical  work  in 
either  of  the  branches  of  ruining,  metallurgy,  metallurgical 
chemistry  or  geology.  On  account  of  the  great  number 
and  scope  of  the  studies  necessary  to  the  attainment  of  the 
degree  of  Engineer  of  Mines  (E.M.),  which  includes  that  of 
Metallurgist,  five  years  are  required.  At  the  end  of  the 
fourth  year  the  student  will  have  completed  a  course  simi- 
lar to  that  leading  to  the  scientific  degree  in  other  institu- 
tions, and  will  receive  the  degree  of  Bachelor  of  Science 
(B.S.).  At  the  end  of  the  Freshman  year  an  opportunity 
is  given  the  student  to  select  one  of  two  courses  leading  to 
the  above  degrees.  These  allow  a  full  course  in  either 
mining  or  metallurgy  to  be  acquired  in  four  years,  and 
afford  to  the  student  whose  time  is  limited  and  who  desires 
to  practice  one  of  the  above  branches  the  means  for  rapid 
work.  The  graduate  in  either  course  can  obtain  the  Engi- 
neer's degree  (E.M.)  by  one  year  of  post-graduate  work. 
The  following  program  of  subjects  and  studies  shows  the 
requirements  for  the  degree  of  Engineer  of  Mines. 

Modern  Languages. —Although  the  option  of  studying 
French  or  German  lies  with  the  student;  it  may  be  well  to 
note  that  the  current  literature  of  the  subjects  taught  in 
these  courses  is  more  abundant  in  the  latter  language. 

Drawing  and  Construction.— The  course  in  machine 
design  begins  in  the  second  term  of  Freshman  year  with 
tracings  of  good  examples  of  machine  drawings;  then  fol- 
low the  interpretation  of  such  drawings,  and  the  making 
of  general  views  of  machines  from  detailed  sketches;  exer- 
cises in  projection  drawing  from  the  same,  and  the  propor- 
tioning of  simple  tools  and  machines.  In  Sophomore  year 
the  metallurgist  becomes  acquainted  with  the  arrange- 
ment and  details  of  metallurgical  plant  and  in  Senior  year 
he  designs  the  same.  The  post-graduate,  during  the  entire 
year,  becomes  acquainted  with  and  designs  mining  plant. 
The  field  work  in  mining  and  geological  surveying  is  fol- 
lowed by  map  construction  from  field  notes.     Practice  in 
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mining  and  metallurgical  construction  is  also  afforded  by 
the  projects. 

Chemistry.  —  The  course  in  theoretical  and  applied 
chemistry  extends  over  three  years  and  includes  work  in 
wet  and  dry  assaying  of  all  the  important  ores  and  metal- 
lurgical products  met  with  in  actual  practice,  combined 
with  the  working  of  stoichiometric  problems  and  the  study 
of  chemical  philosophy.  The  practical  work  is  that  re- 
quired for  a  metallurgical  chemist  or  assayer. 

With  moderate  care  the  expenses  in  this  department  need 
not  exceed  $120. 

Mineralogy. — This  subject  is  divided  into  two  courses. 
In  the  first  course,  after  a  short  exposition  of  the  laws  of 
crystallography  and  a  description  of  crystalline  forms, 
practical  exercises  are  held  in  the  determination  of  simple 
and  complex  crystals,  in  which  the  student  is  taught  to 
identify  the  various  crystalline  forms  observed  in  minerals 
by  the  aid  of  models  and  of  actual  crystals,  and  with  the 
use  of  the  application  goniometer.  The  second  course  in- 
cludes the  subjects  of  physical,  descriptive  and  determina- 
tive mineralogy.  As  in  the  first  course,  the  greater  part  of 
the  time  is  devoted  to  practical  exercises  which,  in  this 
course,  have  for  their  object  the  determination  of  minerals. 
Each  student  is  thus  enabled  to  become  familiar  with  the 
more  common  minerals  by  the  actual  handling  of  several 
hundred  specimens,  with  the  facility  of  making  such  tests 
as  will  not  injure  them.  The  presence  of  one  or  more  in- 
structors during  each  exercise  permits  the  student  to  make 
frequent  reports  of  his  determinations,  and  to  receive  much 
instruction  as  to  the  characteristics  of  the  minerals.  The 
knowledge  thus  acquired  can  be  supplemented  by  visits  to 
the  museum. 

The  course  in  blowpipe  analysis  may  be  considered  as 
auxiliary  to  the  practical  exercises  in  determinative  miner- 
alogy. In  the  latter  the  student  is  urged  to  rely  chiefly  on 
physical  tests;  in  the  former  he  is  required  to  determine 
minerals  by  the  aid  of  the  blowpipe. 
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The  min  era  logical  laboratory  offers  facilities  for  an  ad- 
vanced course  in  crystallography  and  in  physical  and  mi- 
croscopic mineralogy  to  a  few  students  who  may  receive 
permission  to  pursue  such  a  course. 

Geology. — This  subject  is  studied  with  special  reference 
to  the  needs  of  the  mining  engineer.  Within  a  radius  of 
twenty  miles  the  student  meets  and  becomes  acquainted 
vitli  the  rocks  of  the  archsean,  the  palaeozoic  and  mesozoic 
formations,  and  makes  geological  maps  from  his  own  field 
notes. paying  attention  to  the  lithological  characters  of  the 
formations,  as  they  are  mainly  non-fossiliferous.  An  ex- 
tended practical  course  in  lithology  familiarizes  the  stu- 
dent with  the  rocks  of  importance  to  the  mining  engineer 
and  enables  him  to  determine  them  by  sight.  There  are 
over  2000  specimens  in  the  collection,  embracing  all  the 
known  species.  The  course  in  historic  geology  is  illustrated 
by  a  cabinet  of  typical  specimens.  The  course  in  economic 
geology  supplements  the  above  work  by  familiarizing  the 
student  with  the  geological  horizon  of  all  the  valuable  con- 
stituents of  the  earth's  crust  and  the  theories  of  their  for- 
mation. 

Astronomy.— After  studying  the  theory  of  the  subject 
two  thirds  of  the  year  are  devoted  to  practical  work  in  the 
observatory. 

Applied  Mechanics. — This  embraces  hydraulics,  a  study 

of  the  steam  engine  and  the  mechanics  of  machines  em- 
ployed in  mining  and  metallurgy. 

SURVEYING. — A  course  extending  over  five  terms  offers 
practice  in  land,  mine  and  geological  surveying,  leveling, 
topography,  triangulation  and  railroad  reconnaissance  and 
location.  It  also  includes  practical  work  in  drawing  and 
map  construction. 

Metallurgy.— There  are  two  courses  of.  together,  about 
one  hundred  and  forty  lectures  upon  this  subject,  which 
extend  throughout  a  year.  In  these  the  chief  object  kept 
in  view  is  a  clear  presentation  of  the  principles  involved  in 
the  various  metallurgical  processes,  looked    upon   as   the 
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application  to  practice  of  the  laws  of  chemistry,  physics 
and  mechanics.  This  is  followed,  in  the  case  of  each  pro- 
cess, by  a  description  of  the  more  important  examples  of 
the  plant  and  of  the  methods  of  conducting  the  process, 
and  by  indications  concerning  its  economic  features.  In 
order  to  ensure  that  the  student  shall  understand  the 
fundamental  principles  of  metallurgy,  and  shall  become  so 
familiar  with  them  as  to  be  able  readily  to  apply  them,  he 
is  required  to  solve  a  series  of  problems  in  which  these 
principles  are  involved.  Many  of  the  problems  are  such  as 
are  likely  to  present  themselves  to  the  metallurgist  in  his 
current  practice. 

The  metallurgical  laboratory  affords  opportunity  for  spe- 
cial investigations  in  subjects  connected  with  metallurgy 
to  such  advanced  students  as  are  competent  to  conduct 
them. 

Mining. — This  subject  is  covered  by  three  courses.  The 
first  begins  with  the  application  of  economic  geology  to  the 
needs  of  the  engineer,  so  that  he  can  study  and  value  min- 
ing properties,  locate  appropriately  the  necessary  plant, 
and  calculate  the  cost  of  production.  It  includes  the  dis- 
cussion of  faults  and  the  means  of  finding  faulted  bodies, 
with  practical  problems.  The  subjects  of  blasting,  timber- 
ing and  winning  deposits  are  applied  to  actual  cases,  as 
tunnel-driving,  etc.,  and  problems  from  practical  data  are 
solved  by  the  students.  The  second  course  covers  the  sub- 
jects of  underground  and  surface  haulage;  loading,  un- 
loading and  stocking  ores;  pumping;  ventilation;  hygiene 
and  mining  law.  A  series  of  problems  is  given  in  each  of 
these  subj  ects  to  cover  cases  that  meet  the  engineer  in  or- 
dinary practice.  The  third  course  treats  of  the  mechanical 
preparation  of  ores  by  the  wet,  dry,  or  magnetic  methods, 
and  especially  of  the  preparation  of  anthracite  coal. 

The  location  of  the  University  in  the  vicinity  of  the  iron 
works  of  the  Lehigh  Valley,  and  especially  of  the  extensive 
establishment  of  the  Bethlehem  Iron  Company,  affords 
unusual  facilities  for  the  practical  study  of  iron  metallurgy. 
The  processes  for  the  manufacture  of  spelter  and  oxide  of 
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zinc  may  be  studied  at  the  Bethlehem  Zinc  Works.  The 
facilities  for  the  practical  study  of  mining  and  economic 
geology  are  not  excelled  by  those  of  any  other  institution 
in  the  country.  The  zinc  mines  at  Friedensville,  the  paint 
ores  of  the  Marcellus  formation,  and  the  brown  hematite 
and  slate  deposits  of  the  Lehigh  Valley  are  in  the  imme- 
diate vicinity,  while  within  easy  reach  by  rail  are  the  semi- 
bituminous  and  anthracite  coal  fields,  the  block  and  fossil 
iron  ores  of  the  Clinton  measures,  the  iron  mines  at  Corn- 
wall. Pennsylvania,  and  the  iron  and  zinc  mines  of  New 
Jersey:  together  affording  examples  of  nearly  all  the  meth- 
ods of  winning  and  dressing  valuable  deposits.  Numerous 
visits  of  inspection  are  made  in  connection  with  the  work 
of  the  course,  to  familiarize  the  student  with  metallurgical 
and  mining  processes  and  afford  data  for  practical  exam- 
ples and  projects. 

FRESHMAN  CLASS. 
FIRST   TERM. 

See  page  59. 

SECOND   TERM. 

Mathematics.  —  Olney's  University  Algebra,  Part  III.  (3) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
of  Logarithmic  Tables.     (2) 

French.—  Grammar  and  Reader  (continued).  (3)  German. 
— Grammar  and  Reader  (continued).    (3) 

MacMnt  and  Mining  Drawing. — Tracings  and  blueprints. 
Sketches  and  working  drawings  of  machine  pieces.  Inter- 
pretation of  machine  drawings  by  isometric  sketches. 
Gfeneral  views  from  given  details.  Sections  of  stub-ends 
and  valve  passages.  Intersection  of  boiler-flues.  Empirical 
proportioning  of  machine  parts.  Graphical  problems  illus- 
trating the  direction  and  extent  of  throw  in  faults.     (5) 

Surveying. — Theory  of  chain  and  compass  surveying.  Com- 
putation of  areas.     Elements  of  leveling.     (1) 

E  iglish. — Rhetoric.     Essays.     (2) 

Gymnasium.    (2) 
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THE  COURSE  IN   METALLURGY. 

This  course  is  arranged  so  that  the  subjects  which  pre- 
pare the  student  for  practice  in  the  field  of  metallurgy 
shall  be  completed  at  the  end  of  four  years,  when  the 
graduate  will  receive  the  degree  of  Bachelor  of  Science  in 
Metallurgy  (B.S.).  By  remaining  a  year  longer,  and  tak- 
ing the  subjects  laid  down  for  the  post-graduate  year,  the 
graduate  in  the  course  may  obtain  the  degree  of  Engineer 
of  Mines  (E.M.). 

SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics. — Analytical  Geometry:  Olney's  General  Geo- 
metry.     (4) 

Physics. — Mechanics,  Heat  and  Electricity.    Lectures.     (5) 

French. — Grammar.  Reading.  (2)  Or  German. — Gram- 
mar.    Reading.     (2) 

Drawing. — General  views  of  metallurgical  plant  and  de- 
tailed sketches.    (2) 

Surveying. — Use  of  the  Level  and  Transit.  Surveys  and 
maps  of  farms.     Colored  topography.     (2) 

English.  — Essays. 

Gymnasium.    (2) 

SECOND  TERM. 

Mathematics. — Differential  and  Integral  Calculus:  Olney 
and  Courtenay.     (4) 

Mechanics. — Theory  of  motion,  statics,  energy,  center  of 
gravity,  moment  of  inertia  and  general  equations  of  mo- 
tion.    (4) 

Chemistry.  —Lectures  and  laboratory  practice.  Douglass 
and  Pr escort's  Qualitative  Analysis.     (4) 

Stoichiometry.     (2) 

French. — Grammar.  O'Connor:  Choix  de  Contes  Contem- 
porains.  Dictation.  (2)  Or  German. — Grammar.  Reading. 
Dictation.     (2) 

English. — Essays. 

Gymnasium.     (2) 
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JUNIOR  CLASS. 
FIRST  TERM. 

Mathematics. — Courtenay's  Calculus  and  Wood's  Analyti- 
cal Mechanics.     (2) 

Strength  of  Materials. — Elasticity  and  strength  of  wood, 
stone  and  metals.  Theory  of  beams,  columns  and  shafts.  (4) 

Crystallography. — Lectures,  with  practical  exercises  in  the 
determination  of  crystals.     (2) 

Assaying. — Including  the  assay  by  the  dry  methods  of 
Gold,  Silver,  Antimony,  Mercury,  Lead,  Iron  and  Tin  ores. 
Laboratory  work.     Ricketts.     (3) 

Chemical  Philosophy. — Cooke.     (3) 

French. — Readings.  Dictation.  Compositions.  (2)  Or  Ger- 
man.— Readings.    Dictation.  Compositions.    (2) 

Conversation  class  in  both  languages  optional  through- 
out the  year. 

Essays  and  Original  Orations. 

Gymnasium.     (2) 

SECOND    TERM. 

Metallurgy. — Metallurgical  Processes.  Furnaces.  Refrac- 
tory building  materials.  Combustion.  Natural  and  artifi- 
cial fuels.     Metallurgy  of  Iron.     (4) 

Mineralogy. —  Descriptive  Mineralogy,  with  practical  exer- 
cises in  the  determination  of  minerals:  E.  S.  Dana.    (3) 

Blow-Pipe  Analysis.  —  Lectures,  with  practice.  Plattner, 
Brush,  or  Nason  and  Chandler.     (1) 

Chemistry.  —  Fresenius'  Quantitative  Analysis.  (4)  The 
following  analyses  are  executed  by  the  student: 

1.  Iron  Wire  (Fe) 

2.  Copper  Ore  (Cu) 

3.  Silver  Coin  (Au,  Ag,  Pb,  Cu) 

4.  Zinc  Ore  (Zn)  By  both  Gravimetric  and  Volumetric 
Methods. 

5.  Bronze  (Cu,  Sn,  Zn,  Pb) 

6.  Spiegeleisen  (Mn) 

7.  Lead  Ore  (PbS) 

8.  Ilmenite  (Ti02) 


COURSE  IN  METALLURGY.  77 

9.  Iron  Ore  (complete  analysis) 

10.  Limestone  (complete  analysis) 

11.  Coal  (Volatile  Matter,  Fixed  Carbon,  Ash,  H20,  S,  P) 
Steam  Engine. — Holmes'  Steam  Engine.     (3) 

French. — Readings.  Compositions.  Lectures  on  French 
Literature.  (2)  Or  German. — Readings.  Compositions.  Lec- 
tures on  German  Literature.    (2) 

Literature  and  History. 

Gymnasium.     (2) 

SENIOR    CLASS. 
FIRST  TERM. 

Metallurgy. — Of  Copper,  Lead,  Silver,  Gold,  Platinum, 
Mercury,  Tin,  Zinc,  Nickel,  Cobalt,  Arsenic,  Antimony  and 
Bismuth.     (5) 

Blow-Pipe  Analysis. — Practice.     (1) 

Lithology. — Williams'  Lithology,  with  practical  exercises 
in  determining  rocks.     (3) 

Mechanics  of  Machinery. — Weisbach-Herrmann.  Hoisting 
machinery,  accumulators,  cranes.     (2) 

Chemistry.  —  Quantitative  Analysis:  Laboratory  Work: 
Fresenius.  (3)  The  following  analyses  are  executed  by  the 
student: 

12.  Slag  (complete  analysis) 

13.  Pig  Iron  (complete  analysis) 
11.  Carbon  in  Steel  (Volumetric) 

15.  Nickel  Ore  (Xi,  Co) 

16.  Gas  Analysis. 

Graphical  statics. — Graphical  analysis  of  roof  trusses  and 
girders.     (2) 
Projects. — In  Metallurgy.     (1) 
Gymnasium. 

SECOND  TERM. 

Mining. — Mechanical  Preparation  of  Ores.  Coal  Wash- 
ing.    Gallon.     Lectures.     (2) 

Geology.— Economic  Geology.     Lectures.   Williams.     (2) 
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Drawinr. — Designing  of  furnaces  and  other  metallurgical 
plant.     (2) 

Mechanics  of  Machinery. — Pumps,  pumping-engines,  blow- 
ing-engines, compressors  and.  fans.    (4) 

Hydraulics. — Hydrostatics.  Flow  of  water  in  pipes  and 
channels.     Hydraulic  motors.     (2) 

Lectures  on  American  and  English  Literature.     (2) 

Ch  ristian  Evidences.  — Lectures.     (1) 

Preparation  of  Thesis. 


POST-GRADUATE  YEAR. 
FIRST  TERM. 

Modes  of  occurrence  of  the  useful  minerals. 
Searching  for  mineral  deposits.  Examination  of  mining 
properties.  Boring.  Mining  tools,  machines  and  processes. 
Timbering  and  masonry.  Methods  of  working.  Gallon, 
Andre.     Lectures.     (3) 

Geology. — General  geological  definitions  and  principles. 
Dynamic  geology.     Dana.     (2) 

Drawing.— General  views  of  mining  plant  and  detailed 
sketches.     (2) 

Projects. — In  geology  and  mining.     (1) 

Surveying.- — Mine  survey.  Theory  and  practice,  with  con- 
struction of  mine  maps.    Tunneling  and  shaft  location.    (2) 

Astronomy. — Descriptive  astronomy:  Loomis.     (3) 

Surveying. — Triangulation.  Leveling.  Topographical  sur- 
veys with  transit  and  stadia.    Topographical  maps.    (4) 

SECOND  TERM. 

Mining. — Underground  transportation.  Hoisting,  drain- 
age and  pumping.  Ventilation  and  Lighting.  Hygiene  of 
mines.     Mining  law.     (3) 

Geology. — Historic  geology.     Dana.     (2) 

Surveying. — Geological  survey:  mapping  and  cross-section- 
ing.   (2) 

Drawing. — Designing  of  mining  plant.     (2) 
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Surveying. — Theory  of  railroad  curves.  Railroad  recon- 
naissance and  location.  Survey  of  a  line,  with  profile,  map 
and  estimate  of  cost.     (4) 

Astronomy. — Doolittle's  Practical  Astronomy,  with  obser- 
vatory work.     (2) 

Preparation  of  Thesis. 


THE  COURSE  IN  MINING. 

This  course  is  designed  so  that  the  student  who  desires  to 
pursue  the  practice  of  mining  and  ore-dressing,  and  who 
does  not  wish  to  take  the  full  course,  may  be  prepared  for 
practice  in  four  years,  receiving  the  degree  of  Bachelor  of 
Science  in  Mining  (B.S.).  By  remaining  a  year  longer,  and 
taking  the  subjects  laid  down  for  the  post-graduate  year, 
the  graduate  in  this  course  may  obtain  the  degree  of 
Engineer  of  Mines  (E.M.). 

This  course  is  identical  with  the  preceding  up  to  the  end 
of  the  Freshman  vear. 


SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics. — Analytical  Geometry:  Olney's  General  Geo- 
metry.    (4) 

Physics. — Mechanics,  Heat  and  Electricity.    Lectures.     (5) 

French. — Grammar.  Reading.  (2)  Or  German. — Grammar. 
Reading.    (2) 

Crystallography. — Lectures,  with  practical  exercises  in  the 
determination  of  crystals.     (2) 

Surveying. — Use  of  the  level  and  transit.  Surveys  and 
maps  of  farms.     Colored  topography.     (2) 

English. — Essays. 

Gymnasium.     (2) 
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SECOXD   TERM. 


Mathematics. — Differential  and   Integral  Calculus:    Olney 

and  Courtenay.    (4) 

Mechanics. — Theory  of  motion,  statics,  energy,  center  of 
gravity,  moment  of  inertia  and  general  equations  of  mo- 
tion.    (4) 

Chemistry. — Lectures  and  laboratory  practice.  Douglass 
and  Prescott's  Qualitative  Analysis,     (4) 

Mineralogy. — Descriptive  mineralogy,  Trith  practical  exer- 
cises in  the  determination  of  minerals:  E.  S.  Dana.    (3) 

French. — Grammar.  O'Connor:  Choix  de  Contes  Contem- 
porains.  Dictation.  (2)  Or  German. — Grammar.  Reading. 
Dictation.    (2 1 

English. — Essays. 

Gymnasium.    (2) 


JUNIOR  CLASS. 
BTRST   TERM. 

Mathematics. — Courtenay's  Calculus  and  Wood's  Analyti- 
cal Mechanics.     (2) 

Strength  of  Materials. — Elasticity  and  strength  of  wood, 

stone  and  metals.  Theory  of  beams,  columns  and 
shafts.     (4) 

Geology. — General  geological  definitions  and  principles. 
Dynamic  geology.     Dana.     (2) 

Lithology. — Williams1  Lithology.  with  practical  exercises 
in  determining  rocks.     (3) 

Surveying. — Triangulation.  Leveling.  Topographical  sur- 
ve}>  with  transit  and  stadia.     Topographical  maps.     (4) 

Wrench. — Readings.  Dictation.  Compositions.  (2)  Or  Ger- 
man.— Readings.    Dictation.    Compositions.    (2) 

Conversation  class  in  both  languages  optional  through- 
out the  year. 

English . — Essays. 

Gymnasium.     (2) 
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SECOND  TERM. 

Oeohgy.  —  Historic  and  Economic  Geology.  Lectures. 
Dana.     (4) 

Blow-Pipe  Analysis. — Lectures,  with  practice.  Plattner, 
Brush,  or  Nason  and  Chandler.     (1) 

Surveying. — Geological  survey:  mapping  and  cross-section- 
ing.    (2) 

Steam  Engine. — Holmes'  Steam  Engine.    (3) 

Surveying. — Theory  of  railroad  curves.  Railroad  recon- 
naissance and  location.  Survey  of  a  line,  with  profile,  map 
and  estimate  of  cost.     (4) 

French. — Readings.  Compositions.  Lectures  on  French 
Literature.  (2)  Or  German. — Readings.  Compositions.  Lec- 
tures on  German  Literature.     (2) 

Literature  and  History. 

Gymnasium.     (2) 


SENIOR  CLASS. 
FIRST  TERM. 

Mining. — Modes  of  occurrence  of  the  useful  minerals. 
Searching  for  mineral  deposits.  Examination  of  mining 
properties.  Boring.  Mining  tools,  machines  and  processes. 
Timbering  and  masonry.  Methods  of  working.  Callon. 
Andre.     Lectures.     (3) 

Mechanics  of  Machinery. — Weisbach-Herrman.  Hoisting 
machinery,  accumulators,  cranes.     (2) 

Astronomy. — Young's  General  Astronomy.     (3) 

Surveying. — Mine  survey.  Theory  and  practice,  with  con- 
struction of  mine  maps.    Tunneling  and  shaft  location.    (2) 

Assaying. — Including  the  assay  by  the  dry  methods  of 
Gold,  Silver,  Antimony,  Mercury,  Lead,  Iron  and  Tin  ores. 
Laboratory  Work.     Ricketts.     (3) 

Drawing. — General  views  of  mining  plant  and  detailed 
sketches.     (2) 

Projects. — In  Geology  and  Mining.     (1) 

Gymnasium. 
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SECOND  TERM. 

Mining. — Underground  transportation.  Hoisting,  drain- 
age and  pumping.  Ventilation  and  lighting.  Hygiene  of 
mines.  Mining  law.  (3)  Mechanical  preparation  of  ores. 
Coal  washing.     (2) 

Drawing. — Designing  of  mining  plant.     (2) 

Mechanics  of  Machinery. — Pumps,  pumping-engines,  blow- 
ing-engines, compressors  and  fans.    (4) 

Hydraulics. — Hydrostatics.  Flow  of  water  in  pipes  and 
channels.     Hydraulic  motors.     (2) 

Lectures  on  American  and  English  Literature.     (2) 

Christian  Evidences. — Lectures.     (1) 

Preparation  of  Thesis. 

Gymnasium. 


POST-GRADUATE  YEAR. 
FIRST  TERM. 

Metallurgy. — Of  Copper,  Lead,  Silver,  Gold,  Platinum, 
Mercury,  Zinc,  etc.     (5) 

Blow-Pipe  Analysis. — Practice.     (1) 

Chemistry. — Qualitative  Analysis:  Laboratory  Work:  Fre- 
senius.  (3)  The  following  analyses  are  executed  by  the 
student: 

1.  Iron  Wire  (Fe) 

2.  Copper  Ore  (Cu) 

3.  Silver  Coin  (Au,  Ag,  Pb,  Cu) 

4.  Zinc  Ore  (Zn)  By  both  Volumetric  and  Gravimetric 
methods. 

5.  Bronze  (Cu,  Sn,  Zn,  Pb) 

6.  Spiegeleisen  (Mn) 

7.  Lead  Ore  (PbS) 

Chemical  Philosophy. — Cooke.    (3) 

Drawing. — General  views  of  metallurgical  plant  and  de- 
tailed sketches.     (2) 

Graphical  Statics. — Graphical  analysis  of  roof-trusses  and 
girders.     (2) 
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SECOND   TERM. 

Metallurgy. — Metallurgical  Processes.  Furnaces.  Refrac- 
tory building  materials.  Combustion.  Natural  and  artifi- 
cial fuels.     Metallurgy  of  Iron.     (4) 

Chemistry. — Fresenius'  Quantitative  Analysis.  (4)  The  fol- 
lowing analyses  are  executed  by  the  student: 

8.  Ilmenite  (Ti02) 

9.  Iron  Ore  (complete  analysis) 

10.  Limestone  (complete  analysis) 

11.  Coal  (Volatile  Matter,  Fixed  Carbon,  Ash,  H,0,  S,  P) 

12.  Slag  (complete  analysis) 

13.  Pig  Iron  (complete  analysis) 

14.  Carbon  in  Steel  (Volumetric) 

15.  Nickel  Ore  (Ni,  Co) 

16.  Gas  Analysis. 
Stoichiometry.     (2) 

Drawing. — Designing  of  furnaces  and  other  metallurgical 
plant.     (2) 

Projects. — In  Metallurgy.     (1) 

Astronomy. — Doolittle's  Practical  Astronomy,  with  obser- 
vatory work.     (2) 

Preparation  of  Thesis.- 


THE  COURSE  IN   PHYSICS  AND   ELECTRICAL 
ENGINEERING. 

In  the  arrangement  of  the  details  of  this  new  course  the 
object  has  been  to  provide  for  those  who  seek  to  lit  them- 
selves as  Electrical  Engineers  a  preliminary  training  as 
complete  and  broad  as  that  given  to  the  members  of  the 
other  schools.  The  requirements  for  admission,  the  mathe- 
matical and  English  studies,  the  modern  languages  and 
other  outside  branches  are  the  same  as  those  in  the  other 
technical  courses.  To  these  have  been  added  such  por- 
tions of  the  Mechanical  Engineering  Course,  with  which 
this  course  is  most  closely  allied,  as  are  necessary  to  give 
the  student  a  general  but  sufficiently  accurate  knowledge 
of  machinery. 
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This  preparation  joined  to  the  unusually  full  develop- 
ment of  Physics — and  especially  of  EHectricity — will,  it  is 
Thought,  make  a  course  sufficiently  comprehensive  and 
thorough  for  the  proper  training  of  candidates  for  this 
degree.  The  great  success  attending  the  large  majority  of 
the  young  men  who  have  taken  the  one  year's  course  in 
Electricity,  in  their  subsequent  electrical  work,  warrants 
the  belief  that  this  broader  and  more  extended  course  will 
attain  its  object. 

The  main  feature  of  this  new  course  is  the  prominence 
given  to  the  subject  of  Physics.  This  extends  through 
three  years,  and  while  Electricity  is  specially  developed  the 
other  branches.  Elementary  Mechanics,  Heat  and  Light, 
are  fully  provided  for.  The  opportunity  is  thus  given  to 
any  one  who  wishes  to  acquire  a  more  extensive  knowledge 
of  Physics  than  the  University  curriculum  has  heretofore 
offered.  The  student  is  well  drilled  in  the  theory  by  means 
of  lectures  and  recitations,  which  carefully  cover  the  whole 
sul  >ject.  and  he  is  required  to  go  over  the  ground  himself  in 
the  best  of  all  schools— the  working  laboratory.  Enough 
of  work  on  each  topic  is  given  him  to  render  him  familiar 
with  his  subject.  Much  prominence  is  given  to  work  that 
brings  out  the  resources  of  the  student  himself,  such  as  the 
construction  of  instruments  and  original  investigation.  He 
is  encouraged  to  this  and  a  regular  portion  of  his  time  is  set 
apart  for  this  object. 

It  will  be  seen  from  the  preceding  statement  that  this 
course  offers  two  great  advantages:  the  thorough  and 
extensive  training  of  those  intending  to  take  part  in  the 
great  development  of  Electric  Science  in  the  industrial 
field  now  going  on  and  the  facilities  offered  to  those  who 
wish  to  take  a  four  years*  course  specially  devoted  to  the 
whole  branch  of  Physics. 

The  practical  work  of  the  Physical  Laboratory  is  too 
extensive  to  allow  of  full  details  being  given  in  the  follow- 
ing arrangement  of  the  course.  The  more  important 
subjects  developed  may  be  mentioned  here.  In  Mechanics, 
exact  measurements,  specific  gravity,  barometric  leveling. 
In  Heat,  calorimetry  and  hygrometry.    In  Light,  testing  of 
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optical  instruments,  spectroscopic  analysis  and  photometry. 
In  Magnetism,  study  of  laws  of  force,  determination  of 
moments  of  magnets  and  of  horizontal  components  of  in- 
tensity of  earth's  magnetism  in  absolute  units.  In  Meteor- 
ology, observations  for  several  months  as  taken  in  the  U.  S. 
Signal  Service  stations,  with  all  the  usual  corrections  and 
reductions;  construction  of  charts;  mapping  curves;  re- 
ports, etc.  In  Electricity,  management  of  batteries,  con- 
struction of  instruments,  electrical  measurements,  electro- 
lysis and  relation  of  electrical  currents  to  heat  and 
mechanical  work;  practical  running  and  care  and  tests  of 
dynamos;  electric  lighting,  with  photometric  tests  of  arc 
and  incandescent  lamps;  measurement  of  heat  units  given 
off  by  lamps,  their  resistance  (hot  and  cold);  energy  con- 
sumed in  lamps;  spectroscopic  tests  of  purity  of  carbons; 
study  of  telegraph  and  telephone  and  of  the  application  of 
electricity  to  railways;  visits  to  manufactories,  working  sys- 
tems, electric  railways,  etc. 

The  degree  of  Electrical  Engineer  (E.E.)  will  be  given  to 
the  graduates  of  this  course. 


FRESHMAN  CLASS. 
FIRST  TERM. 

See  -page  59. 

SECOND  TERM. 

Mathematics.— Olney's  University  Algebra,  Part  III.  (3) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
of  Logarithmic  Tables.     (2) 

Chemistry. — Lectures  and  Laboratory  Practice.  Douglass 
and  Prescott's  Qualitative  Analysis.     (2) 

French.— Grammar  and  Reader  (continued).  (3)  Or  Ger- 
man.— Grammar  and  Reader  (continued).     (3) 

Drawing.—  Projection  Drawing  and  Descriptive  Geometry, 
"Warren's  Elementary  Projection  Drawing.    (3) 

English. — Rhetoric.     Essays.     (2) 

Gymnasium.     (2) 
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SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics. — Analytical  Geometry:  Olney's  General  Geo- 
metry.    (4) 

Mechanics,  Sound  and  Heat. — (Theory,  lectures  and  recita- 
tions.)    (3) 

Mechanics,  Sound  and  Heat.  —  (Physical  Laboratory.)    (4) 

Drawing. — Isometrical  Drawing.  Architectural  Draw- 
ing.    (2) 

French.— Grammar.  Reading.  Or  German. — Grammar. 
Reading.    (2) 

English. — Essays. 

Gymnasium.     (2) 

■     SECOND   TERM. 

Mathematics. — Differential  and  Integral  Calculus:  Olney 
and  Courtenay.     (4) 

Heat. — Continued.     (Physical  Laboratory.) 

Magnetism. — (Recitations  and  Physical  Laboratory.)     (3) 

French. — Grammar.  O'Connor.  Choix  de  Contes  Contem- 
porains.  Dictation.  (2)  Or  German. — Grammar.  Reading. 
Dictation.     (2) 

Mechanics. — Theory  of  motion,  statics,  energy,  center  of 
gravity,  moment  of  inertia  and  general  equations  of  mo- 
tion.    (4) 

Steam  Engine.- — Holmes'  Steam  Engine.     (3) 

English.  —Essays. 

Gymnasium.    (2) 

JUNIOR  CLASS. 
FIRST  TERM. 

Mathematics. — Courtenay's  Calculus  and  Wood's  Analyti- 
cal Mechanics.     (2) 

French-. — Readings.  Dictation.  Compositions.  (2)  Or  Ger- 
man.— Readings.    Dictation.    Compositions.    (2) 

Conversation  class  in  both  languages  optional  through- 
out the  year. 
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Light  and  Electricity,  Static  and  Voltaic. —  (Theory;  text-books 
and  lectures.)    (3) 

Light  and  Electricity,  Static  and  Voltaic. — (Physical  Labora- 
tory.)    (3) 

Meteorology. — Text-book  and  practice.     (1) 

Strength  of  Materials. — Elasticity  and  strength  of  wood, 
stone  and  metals.  Theory  of  beams,  columns  and  shafts.   (•!) 

Boilers.  — Wilson.  Strength,  construction  and  wear  and 
tear  of  boilers.     (1) 

Essays  and  Original  Orations. 

Gymnasium.     (2) 

SECOXD   TERM. 

Dynamic  Machines  and  Electric  Lighting. — Theory;  text-books 
and  lectures.     (3) 

Dynamic  Machines.  —  (Physical  Laboratory.)     (2) 

Electric  Lighting. — (Physical  Laboratory.)     (3) 

French. — Readings.  Compositions.  Lectures  on  French 
Literature.  (2)  Or  German. — Readings.  Compositions.  Lec- 
tures on  German  Literature.    (2) 

Machine  Design. — Calculations  for  a  High-Speed  Steam 
Engine.  Proportioning  of  such  machine  parts  as  come 
under  the  head  of  fastenings,  bearings,  rotating  and  sliding 
pieces,  belt  and  toothed  gearing,  levers  and  connecting 
rods.     (5) 

Literature  and  History.     (1) 

Gymnasium.     (2) 

SENIOR  CLASS. 
FIRST  TERM. 

Applications  of  Electricity  to  Railroad,  Telegraph  and  Telephone 
Systems,  etc. — Theory  ;  text-book  and  lectures.  (2)  (Physical 
Laboratory. )     (5) 

Machine  Design. — Proportioning  of  Machine  Parts  (con- 
tinued).    (2) 

Astronomy. — Young's  Gfeneral  Astronomy.     (3) 

Graphical  Statics  of  Mechanism. — Herrmaii-Smith.     (2) 

Scientific  Pleadings. 

Gymnasium, 
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SECOND    TERM. 

Appiicatu  is  \f  Electricity  (continned).     (3) 

Measurement  of  Power.  —  Indicating  of  Steam  Engines; 
dynamometer  experiments.     (1) 

Dynamic  Machines.  —  (Physical  Laboratory.)  Tests  of  Effi- 
ciency in  Generators  and  Motors,  etc.     (1) 

Physics. — Original  Investigation,     (5) 

Lectures  on  English  and  American  Literature.     (2) 

Christian  Evidences.     (1) 

Preparation  of  Thesis. — (With  laboratory  work.) 


THE  COURSE  IN  CHEMISTRY. 

This  course  of  study  is  designed  to  prepare  students  for 
the  profession  of  the  Chemist,  in  connection  with  metal- 
lurgical establishments,  sugar  refineries,  gas  works,  super- 
phosphate works,  electrical  machinery  manufactories, 
mining  companies,  etc.,  and  the  general  consulting  and 
analytical  work  of  The  Professional  Chemist.  It  is  also 
well  adapted  for  the  preparation  of  teachers  of  chemistry 
and  as  a  preliminary  course  to  the  study  of  medicine.  It  is 
eminently  practical,  the  >rudent"s  time  being  largely  occu- 
pierl  by  practical  work  in  the  large,  well  equipped  and  well 
ventilated  chemical  laboratories,  which  were  completed  in 
1Ss5  and  constitute  the  best  constructed  building  for  this 
purpose  in  this  country.  The  museum  of  chemistry  con- 
Tain-  large  collections  of  specimens,  for  illustrating  the 
lectures  on  Theoretical  and  applied  chemistry. 

Theoretical  Chemistry.— Instruction  in  this  subject 
begins  with  lectures  four  time.-  a  week,  in  the  first  term  of 
The  Freshman  year.  The-e  lectures  are  fully  illustrated  by 
experiments,  colored  diagrams,  working  drawings  and 
lantern  pictures  and  specimens  from  the  museum.  They 
include  a  general  introduction  to  Theoretical  Chemistry. 
and  a  description  of  the  non-metallic  and  metallic  elements 
and   their   compounds,    The   general   subject  of  inorganic 
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chemistry.  The  students  are  required  to  take  notes  of  the 
lectures,  and  to  pass  a  written  examination  at  the  end  of 
the  term. 

In  the  second  term  of  this  year  Stoichiometry  and  chem- 
ical problems  and  reactions  are  taught  by  recitations  twice 
each  week. 

The  study  of  Theoretical  Chemistry  is  continued  through- 
out the  Sophomore  year  by  recitations  three  times  a  week 
from  Cooke's  Chemical  Philosophy  and  is  concluded  in  the 
first  term  of  Junior,  by  a  course  of  lectures  and  recitations 
on  Theoretical  Organic  Chemistry,  four  times  a  week. 
These  lectures  are  illustrated  by  experiments  and  by  speci- 
mens from  the  museum  of  Chemistry. 

Written  examinations  are  held  at  the  close  of  each  of  the 
above  courses. 

Axalytical  Chemistry.— Qualitative  Analysis  is  taught 
in  the  second  term  of  the  Freshman  year,  by  lectures, 
recitations  and  practical  work  in  the  Qualitative  Labora- 
tory, twelve  hours  of  practical  work  per  week  being  re- 
quired. This  laboratory  is  a  large,  well  ventilated  and 
well  lighted  room,  and  supplied  with  convenient  working 
tables,  vacuum  filtration,  hoods  for  noxious  vapors,  steam 
baths,  gas  and  washing  appliances  and  a  commodious 
room  for  hydrosulphuric  acid.  Distilled  water  is  delivered 
by  faucet  in  this  room  and  the  other  large  laboratories.  At 
the  close  of  the  term  a  practical  examination  is  held  in  this 
subject. 

After  completing  this  course,  Quantitative  Analysis  is 
pursued  throughout  the  Sophomore  and  the  first  term  of 
the  Junior  years.  This  subject  is  taught  by  lectures,  reci- 
tations and  practical  work  in  the  Quantitative  Laboratory, 
which  is  equipped  similarly  to  the  Qualitative  Laboratory, 
but  is  supplied  in  addition  with  apparatus  for  drying  pre- 
cipitates and  residues,  rooms  for  the  chemical  balances,  for 
combustions,  and  for  a  reference  library. 

Twelve  hours  per  week  are  required  during  the  first  term 
of  the  Sophomore  year  and  fifteen  hours  during  the  second 
term  of  that  year  and  the  first  term  of  the  Junior  year, 
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The  course  consists  in  Gravimetric  and  Volumetric 
Analyses,  as  applied  to  the  substances  given  in  the  lists 
farther  on,  accuracy  being  required  in  the  determination 
of  each  constituent. 

At  the  close  of  each  term  written  examinations  are  held 
upon  the  theory  and  practice  of  Quantitative  Analysis. 

Gas  Analysis  is  taught  by  lectures  and  laboratory  prac- 
tice in  the  Gas  Laboratory.  This  laboratory  is  supplied 
with  full  and  complete  apparatus  for  Gas  Analysis,  accord- 
ing to  Bunsen's  processes,  as  well  as  apparatus  for  some  of 
the  more  rapid  methods.  Mixtures  of  gases  are  required 
to  be  analyzed  by  the  students,  within  certain  limits  of 
error,  and  a  written  examination,  on  the  theory  and  prac- 
tice, is  held  at  the  close  of  the  course. 

Assaying. — The  assaying  of  ores  by  furnace  assay,  to- 
gether with  gold  and  silver  bullion  analysis,  by  processes 
practiced  in  the  United  States  Mint,  is  taught  by  lectures 
and  practical  work  in  the  first  term  of  the  Junior  year, 
nine  hours  of  practical  work  per  week  being  required. 
The  course  includes  the  assaying  of  ores  of  lead,  tin,  anti- 
mony, gold,  silver  and  iron,  coal,  and  gold  and  silver  bullion. 

The  Assaying  Laboratory  is  supplied  with  large  working 
tables,  twenty-nine  crucible  and  two  iron  furnaces,  and 
eight  muffle  furnaces,  with  adjoining  rooms  for  balances, 
and  gold  and  silver  bullion  analysis. 

A  certain  accuracy  of  results  and  a  written  examination 
as  regards  theory  and  practice  are  required. 

Organic  Chemistry. — The  practical  work  in  this  subject 
is  performed  in  the  second  term  of  the  Junior  year,  fifteen 
hours  being  required,  with  conferences  and  recitations  each 
week.  The  laboratory  for  this  work  is  equipped  similarly 
to  the  Quantitative  Laboratory,  in  addition  being  supplied 
with  steam  heat,  cold  water  and  air  blast  upon  the  work- 
ing tables,  and  a  full  supply  of  apparatus  for  the  various 
determinations  and  experiments,  including  combustion 
furnaces,  furnaces  for  heating  sealed  tubes,  mercury  pump, 
Hoffman's,  Dumas'  and  Meyers'  apparatus  for  vapor  den= 
sjties,  nitrometers,  chemical  balances,  etc, 
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The  course  consists  of  determinations  of  specific  gravities, 
melting  points,  boiling  points,  vapor  densities,  chlorine, 
bromine,  iodine  and  sulphur  of  organic  substances. 

Combustion  analysis,  nitrogen  determination,  fractional 
distillation,  and  the  preparation  of  several  pure  organic 
compounds  and  their  analysis  are  included. 

Industrial  Chemistry. — A  course  of  lectures  is  deliv- 
ered upon  this  subject  in  the  second  term  of  the  Senior 
year,  illustrated  by  experiments,  diagrams,  lantern  pict- 
ures and  specimens  from  the  museum  of  chemistry.  The 
working  laboratory  for  this  subject  contains  an  apparatus 
for  making  illuminating  gas,  an  alcohol  still,  worm  and 
doubler  and  a  complete  working  model  of  a  sugar  refinery, 
including  filters,  vacuum  pan  and  centrifugal.  In  connec- 
tion with  this  laboratory  is  a  room  containing  a  photometer 
and  apparatus  for  determining  the  sulphur,  ammonia  and 
specific  gravity  of  illuminating  gas;  also  a  laboratory  for 
the  testing  of  alcoholic  liquors,  sugar,  molasses,  bone  black, 
soap,  petroleum,  paints,  dyes,  superphosphates  and  other 
commercial  products,  with  the  necessary  technical  appa- 
ratus. The  students  make  practical  experiments  in  this 
direction,  and,  with  an  instructor,  visit  various  industrial 
establishments  in  this  neighborhood  and  in  and  around 
New  York  City. 

Toxicology. — A  course  of  lectures  on  this  subject  is 
given  in  the  first  term  of  the  Junior  year,  illustrated  by 
experiments  and  by  the  large  collection  of  specimens  of 
poisons  from  the  museum  of  chemistry.  This  is  supple- 
mented by  a  short  course  of  laboratory  work  on  some  of 
the  common  poisons. 

Sanitary  Chemistry.— During  the  second  term  of  the 
Senior  year  attention  is  given  to  the  qualitative  and  quan- 
titative examination  of  air,  water,  food,  disinfectants,  and 
other  subjects  connected  with  this  branch  of  the  science. 
Special  apparatus  is  provided  for  this  work,  as  recom- 
mended by  the  best  authorities  on  the  subject. 
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Photographic  Chemistry. —  A  well  equipped  Photo- 
graphic Laboratory  and  dark  rooms  are  provided,  in  which 
the  students  of  the  chemical  course  receive  practical 
instruction. 

Physiological  Chemistry.— The  examination  of  urine, 
blood,  etc. ,  receives  a  proper  amount  of  attention. 

The  course  also  includes  instruction  in  physics,  miner- 
alogy, blowpipe  analysis,  metallurgy  and  geology,  which 
are  of  great  value  to  the  chemist. 

Microscopy.— Instruction  in  the  use  of  the  Microscope  is 
given  in  the  second  term  of  the  Senior  year. 

In  the  first  term  of  the  Senior  year  the  student  is  required 
to  prepare  a  Thesis  on  some  subject,  selected  by  the  Pro- 
fessor of  Chemistry,  involving  practical  work  in  the  labora- 
tory in  addition  to  the  literary  labor,  each  graduate  thus 
making  a  contribution  to  the  progress  of  the  science,  as  a 
preliminary  to  the  reception  of  his  degree. 

The  graduate  of  this  course  receives  the  degree  of  Ana- 
lytical Chemist  (A.C.). 

Students,  not  candidates  for  a  degree,  are  admitted  for 
special  courses  in  Chemistry,  of  which  they  will  receive 
certificates. 

The  laboratories  are  under  the  immediate  charge  of  the 
Professor  and  Instructors  of  Chemistry  and  are  open  to  the 
students  from  8  o'clock  A.M.  to  6  o'clock  P.M.,  including 
Saturdays.  Students  are  at  liberty  to  work  in  the  labora- 
tories beyond  the  required  hours  as  their  time  may  permit. 
Students  are  charged  for  materials  and  apparatus  con- 
sumed; with  moderate  care  this  expense  need  not  exceed 
$50  per  year. 

FRESHMAN  CLASS. 
FIRST  TERM. 

See  page  59. 

SECOND  TERM. 

Mathematics.— Olney's  University  Algebra,  Part  III.  (3) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
of  Logarithmic  Tables.     (2) 
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Chemistry. — Lectures  and  Laboratory  Practice.  Douglass 
and  Prescott's  Qualitative  Analysis.     (4) 

French.— Grammar  and  Reader  (continued).  (3)  Or  Ger- 
man.— Grammar  and  Reader  (continued).    (3) 

Stoichiomeiry.     (2) 

English. — Rhetoric,     Essays.     (2) 

Gymnasium.     (2) 

SOPHOMORE  CLASS. 
FIRST  TERM. 

Chemical  Philosophy.—  Cooke.     (3) 

Quantitative  Analysis. — Presenilis'  Quantitative  Analysis.  (4) 

The  following  analyses  are  executed  by  the  student: 

1.  Iron  Wire  (Fe) 

2.  Potassium  Dichromate  (Cr203) 

3.  Barium  Chloride  (Ba,  CI,  H20) 

4.  Magnesium  Sulphate  (MgO,  S03,  H20) 

5.  Disodium  Hydrogen  Phosphate  (P205) 

6.  Rochelle  Salt  (K20,  Na20) 

7.  Volumetric  Determination  of  Chlorine. 

8.  Acidimetry  (HC1,  H2S04,  HNOa,  HC2H302) 

9.  Alkalimetry  (KOH,  NaOH,  NH4OH,  Soda  Ash,  Pearl 
Ash.) 

10.  Chlorimetry  (Bleaching  Powders) 
Quantitative  Analysis. — Conference.     (1) 

Physics. — Mechanics,  Heat  and  Electricity.     Lectures.     (5) 
French. — Grammar.  Reading.  (2)  Or  German. — Grammar. 
Reading.    (2) 
English. — Essays. 
Gymnasium.     (2) 

SECOND   TERM. 

Physics.  —  Sound,  Light and  Meteorology.    Lectures.    (3) 
French.— Grammar.  O'Connor:  Choix  de  Contes  Contem- 

porains.    Dictation.    (2)    Or  ^nMW.-Grammar.    Reading. 

Dictation.    (2) 

Quantitative  Analysis. — Fresenius'  Quantitative  Analysis.  (5) 


94  THE   LEHIGH  UNIVERSITY. 

The  following  analyses  are  executed  by  the  student: 

11.  Copper  Ore  (Cu) 

12.  Zinc  Ore  (Zn)     By  both  Gravimetric  and  Volumetric 
Methods. 

13.  Lead  Ore  (Pb,  S) 

14.  Silver  Coin  (Au,  Pb,  Ag,  Cu) 

15.  Spiegeleisen  (Mn) 

16.  Copper  Alloys  (complete  analysis) 

17.  Ilmenite  (Ti02) 

18.  Iron  Ore  (complete  analysis) 

19.  Limestone  (complete  analysis) 

20.  Coal  (Volatile  Matter,  Fixed  Carbon,  Ash,  H20,  S,  P) 

21.  Slag  (complete  analysis) 
Quantitative  Analysis.  — Conference.     (1) 

Blow-Pipe  Analysis. — Lectures,    with  Practice.       Plattner, 
Brush,  or  Nason  and  Chandler.     (1) 
Chemical  Philosophy.     (3) 
English. — Essays. 
Gymnasium.     (2) 


JUNIOR  CLASS. 
FIRST  TERM. 

Toxicology. — Lectures.     (2) 

Quantitative  Analysis. — Fresenius'    Quantitative    Analysis. 
(5) 
The  following  analyses  are  executed  by  the  student : 

22.  Guano  (NHS,  P205,  H20) 

23.  Clay  (complete  analysis) 

24.  Manganese  Ore  (Mn02) 

25.  Mineral  Water  (complete  analysis) 

26.  Pig  Iron  (complete  analysis) 

27.  Nickel  Ore  (Ni,  Co) 

28.  Carbon  in  Steel  (Volumetric) 

29.  Gas  Analysis. 

Quantitative  Analysis. — Conference.     (1) 

Organic  Chemistry.— Lectures  and  Recitations.     (4) 
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Crystallography. — Lectures,  with  practical  exercises  in  the 
determination  of  crystals.     (2) 

French. — Readings.  Dictation.  Compositions.  (2)  Or 
German. — Readings.     Dictation.     Compositions.     (2) 

Conversation  class  in  both  languages  optional  through- 
out the  year. 

Essays  and  Original  Orations. 

Gymnasium.     (2) 

SECOND  TERM. 

Organic  Chemistry. — Laboratory.     (5) 

Organic  Chemistry — Conference.     (1) 

Metallurgy. — Metallurgical  Processes.  Furnaces.  Refrac- 
tory Building  Materials.  Combustion.  Natural  and  Arti- 
ficial Fuels.     Metallurgy  of  Iron.     (4) 

French.— Readings.  Compositions.  Lectures  on  French 
Literature.  (2)  Or  German. — Readings.  Compositions, 
Lectures  on  German  Literature.     (2) 

Mineralogy. — Descriptive  Mineralogy,  with  practical  exer- 
cises  in  the  determination  of  minerals.     E.  S.  Dana,     (3) 

Literature  and  History.     (1) 

Gymnasium.     (2) 


SENIOR  CLASS. 
FIRST  TERM. 

Metallurgy. — Of  Copper,  Lead,  Silver,  Gold,  Platinum, 
Mercury,  Tin,  Zinc,  Nickel,  Cobalt,  Arsenic,  Antimony 
and  Bismuth.     (5) 

Assaying.— Including  the  Assay  by  the  dry  methods  of 
Gold,  Silver,  Antimony,  Lead,  Iron  and  Tin  ores,  Coal, 
Gold  and  Silver  Bullion  and  rich  Lead.     Ricketts.     (3) 

Organic  Chemistry. — Laboratory.     (5) 

Geology. — Williams'  Lithology,  with  practical  exercises  in 
determining  rocks.     (3) 

Preparation  of  Thesis. 

Gymnasium. 
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SECOND   TERM. 

Industrial  Chemistry. — Lectures.     (3) 
Industrial  Chemistry. — Laboratory.     (5) 
Agricultural  Chemistry. — Laboratory.     (1) 
Sanitary  Chemistry. — Laboratory.     (1) 
Microscopy. — Laboratory.     (1) 

Geology.  —  Historic    and    Dynamic    Geology.       Lectures. 
Geikie.     (2) 

Christian  Evidences. — Lectures.     (1) 

Lectures  on  American  and  English  Literature.     (2) 

Gymnasium. 


THE  COURSE  IN  ARCHITECTURE. 

The  studies  in  this  course  are  closely  allied  with  those  in 
civil  engineering,  the  higher  surveying,  railroad  work, 
mineralogy,  geology  and  astronomy  being  omitted,  instead 
of  which  architectural  drawing  and  designing  is  substi- 
tuted as  seen  in  the  following  program.  Instruction  is 
also  given  in  the  history  and  aesthetics  of  architecture,  in 
methods  of  heating  and  ventilating,  in  boilers  and  hoisting 
machinery,  and  in  house  drainage  and  sewerage. 

During  the  first  and  second  years  the  student  lays  the 
foundation  for  his  professional  work  by  the  study  of  Math- 
ematics, Physics,  Mechanics,  Drawing,  Surveying,  Eng- 
lish, and  French  or  Grerman.  The  course  in  drawing  in- 
cludes the  use  of  water  colors,  free-hand,  projection  and 
isometric  drawing,  and  their  application  to  the  general 
plans  for  a  small  building.  In  surveying  there  is  field 
practice  in  the  use  of  instruments,  and  also  map  drawing, 
thus  enabling  the  student  to  understand  the  application 
of  the  subject  to  landscape  gardening,  and  to  the  location 
of  buildings. 

During  the  third  and  fourth  years  of  the  course  the  work 
is  of  a  more  professional  character.  The  subj  ect  of  con- 
struction familiarizes  the  student  with  brick,  stone,  cement 
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and  other  materials,  with  foundations  and  masonry,  with 
arches,  piers  and  walls,  and  with  the  stone-cutter's  art. 
There  is  a  full  course  in  the  theory  and  calculation  of 
columns,  beams  and  shafts,  in  the  strength  of  materials 
and  its  application  to  roof  trusses  and  bridges.  Working 
drawings  of  arches,  piers  and  roof  trusses  are  made  in 
detail.  Plans  and  estimates  are  prepared  for  wooden, 
brick,  stone  and  iron  buildings,  the  work  being  done  ac- 
cording to  standard  specifications.  In  connection  with  the 
course  visits  of  inspection  are  made  to  the  numerous  engi- 
neering structures  in  the  Lehigh  Valley  and  vicinity. 

The  student  who  completes  all  the  subjects  of  this  course 
will  receive  the  degree  of  Bachelor  of  Science  in  Architec- 
ture (B.  S.). 

FRESHMAN  CLASS. 
FIRST  TERM. 

See  Page  59. 

SECOND  TERM. 

Mathematics.—  Olney's  University  Algebra,  Part  III.  (3) 
Plane  and  Spherical  Trigonometry  and  Mensuration.  Use 
of  Logarithmic  Tables.     (2) 

Surveying. —  Theory  of  Chain  and  Compass  Surveying. 
Computation  of  Areas.     Elements  of  Leveling.     (1) 

French. — Grammar  and  Reader(continued).  (3)  Or  German. 
—Grammar  and  Reader  (continued).     (3) 

Drawing. —  Projection  Drawing  and  Descriptive  Geom- 
etry. Drawings  and  Sketches  from  measurements  of 
Objects.     (4) 

English. — Rhetoric.     Essays.     (2) 

Gymnasium.     (2) 

SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics. —  Analytical    Geometry:     Olney's     General 
Geometry.     (4) 
Physics.—  Mechanics,  Heat,  and  Electricity.     Lectures.    (5) 
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French. — Grammar.  Reading.  (2)  Or  German. — Gram- 
mar.    Reading.     (2) 

Drawing. —  Isometric  Drawing  and  Sketching.  Archi- 
tectural Drawing.     Plans  for  a  simple  cottage.     (2) 

Surveying. — Use  of  the  Compass,  Level  and  Transit.  Sur- 
veys and  Maps  of  Farms.     Colored  Topography.     (2) 

English. — Essays. 

Gymnasium.     (2) 

SECOND   TERM. 

Mathematics. — Differential  and  Integral  Calculus  :  Olney 
and  Courtenay.     (4) 

Physics. — Sound.  Light  and  Meteorology.     Lectures.     (3) 

French. —  Grammar.  O'Connor:  Choix  de  Contes  Con- 
temporains.  Dictation.  (2)  Or  German. — Grammar.  Read- 
ing.    Dictation.     (2) 

Mechanics.  —  Theory  of  motion,  statics,  energy,  center  of 
gravity,  moment  of  inertia  and  general  equations  of 
motion.     (4) 

Surveying. — Profiles  and  Contour  Maps.  Hydrographic 
and  City  Surveying.  Use  of  the  Plane  Table.  Topo- 
graphical Drawing  and  Sketching.     (3) 

English. — Essays. 

Gymnasium. 

JUNIOR  CLASS, 
FIRST   TERM. 

Mathematics. —  Courtenay' s  Calculus,  and  Wood's  Analy- 
tical Mechanics.     (2) 

French. — Readings.  Dictation.  Compositions.  (2)  Or 
German. — Readings.     Dictation.     Compositions.     (2) 

Conversation  class  in  both  languages  optional  through- 
out the  year. 

Strength  of  Materials.—  Elasticity  and  Strength  of  Wood. 
Stone  and  Metals.  Theory  of  Columns.  Shafts  and  Beams. 
Reports  on  the  Testing  of  Materials.     (4) 

Construction.— -Materials  of  Construction.  Masonry.  Foun- 
dations.    Construction  of  Roads  and  Pavements.     (2) 
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Drawing.  —  Shades,  Shadows  and  Linear  Perspective. 
Sketches  and  Designs  for  Ornaments  and  Simple  Details.  (6) 

Essays  and  Original  Orations. 
Gymnasium.     (2) 

SECOND   TERM. 

F.rench.-^ Readings.  Compositions.  Lectures  on  French 
Literature.  (2)  Or  German.  —  Readings.  Compositions. 
Lectures  on  German  Literature.     (2) 

Roofs  and  Bridges.  —  Theory  and  Calculation  of  Strains  in 
Roof  and  Bridge  Trusses.     Graphical  Statics.     (3) 

Construction. — Stone  Cutting,  with  practical  Drawings.  (2) 
Theory  of  Retaining  Walls  and  Stone  Arches.  Designs  for 
Piers  and  Stone  Arches.     (2) 

ArcMtecture. — Designs  and  Estimates  for  Brick  and  Stone 
Buildings.     (5) 

History. — The  History  of  Architecture.     (2) 

Literature  and  History.     (1) 

Gymnasium.     (2) 

SENIOR  YEAR. 
FIRST  TERM. 

Roofs  and  Bridges.  —  Cantilever,  Suspension  and  Arch 
Bridges.  Designs  for  Plate  Girders  and  Riveted  Roof 
Trusses.     (6) 

Mechanics  of  Machinery. — Pile  drivers,  cranes  and  ele- 
vators.    (2) 

Boilers. —  Strength,  construction,  and  wear  and  tear  of 
boilers.     Wilson.     (1) 

A rchitecture.  —  Specifications  and  Estimates.  Design  for 
an  Iron  Building.     (5) 

Heating  and  Ventilation. — Systems  of  heating,  lighting  and 
ventilating  buildings.     (2) 

Gymnasium. 

SECOND  TERM. 

Hydraulics.  —  Efflux  of  Water  from  orifices,  and  flow  in 
pipes  and  channels.     Hydraulic  Motors.     (2) 
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Sanitary  Engineering.  —  Collection,  Purification  and  Dis- 
tribution of  Water.  Systems  of  Water  Supply.  The  com- 
bined and  the  separate  System  of  Sewerage.  Drainage 
and  Sewerage  Buildings.     (4) 

Boofs  and  Bridges. — Design  for  a  Pin-connected  Roof  Truss, 
with  Working  Drawings.     (3) 

Architecture. — Building  Superintendence.  The  ^Esthetics 
of  Architecture.  Original  Plans,  Estimates  and  Specifica- 
tions.    (4) 

Lectures  on  English  and  American  Literature.     (2) 

Christian  Evidences. — Lectures.     (1) 

Breparation  of  Thesis. 

Gymnasium. 

PHYSICAL  CULTURE. 

The  Gymnasium  is  open  morning,  afternoon  and  evening, 
in  all,  45  hours  a  week.  Exercise  in  it  is  required  of  all 
students  who  are  fitted  to  take  it.  Class  drill  with  the  In- 
structor and  individual  exercise  are  prescribed. 

GRADUATING  THESES. 

Every  student  will  be  required  to  present  a  thesis  upon 
some  topic  connected  with  his  special  course,  as  a  necessary 
portion  of  the  exercises  for  his  final  examination  for  a 
diploma.  These  theses  shall  be  accompanied  by  drawings 
and  diagrams,  when  the  subjects  need  such  illustration. 
The  originals  will  be  kept  by  the  University,  as  a  part  of 
the  student's  record,  for  future  reference  ;  but  a  copy  may 
be  retained  by  the  student,  and  be  published,  permission 
being  first  obtained  from  the  President. 

DIPLOMAS  AND   CERTIFICATES. 

The  Diploma  is  given  only  to  those  who  have  passed  all 
the  examinations  in  a  regular  course  and  is  signed  by  the 
Secretary  of  the  Board  of  Trustees  and  by  the  Faculty  of 
the  University.  For  all  the  partial  courses  a  certificate  is 
given,  signed  by  the  Secretary  of  the  Faculty,  and  showing 
what  the  student  has  accomplished. 
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GRADUATE  STUDENTS. 

Graduate  students  wishing  to  remain  a  year  or  more  and 
pursue  a  course  of  study  as  candidates  for  another  Degree 
may  do  so  with  the  sanction  of  the  Faculty.  Those  wish- 
ing to  take  special  courses  of  study  will  be  afforded  every 
facility  for  so  doing; 

POST-GRADUATE  DEGREES. 
M.  A. 

The  Faculty  will  recommend  for  the  Degree  of  Master  of 
Arts  any  candidate,  otherwise  properly  qualified,  who, 
after  taking  at  this  University  the  Degree  of  Bachelor  of 
Arts,  shall  pursue,  for  at  least  one  year  at  this  University, 
or  two  years  elsewhere,  a  course  of  liberal  study  prescribed 
by  the  Faculty  in  at  least  two  departments,  pass  a  thorough 
examination  in  the  same  and  present  a  satisfactory  Thesis. 


M.  S. 

The  Faculty  will  recommend  for  the  Degree  of  Master  of 
Science  any  candidate,  otherwise  properly  qualified,  who, 
after  taking  at  this  University  the  Degree  of  Bachelor  of 
Science,  or  any  Degree  in  the  School  of  Technology,  shall 
pursue,  for  at  least  one  year  at  this  University,  or  two 
years  elsewhere,  a  course  of  study  prescribed  by  the  Faculty 
in  at  least  two  departments,  pass  a  thorough  examination 
in  the  same  and  present  a  satisfactory  Thesis. 

Ph.  D. 

The  Faculty  will  recommend  for  the  Degree  of  Doctor  of 
Philosophy  any  candidate,  otherwise  properly  qualified, 
who,  after  taking  at  this  University  the  Degree  of  Master  of 
Arts  or  Master  of  Science,  shall  pursue,  for  at  least  one 
year  at  this  University,  or  two  years  elsewhere,  a  course  of 
advanced  study  prescribed  by  the  Faculty,  in  at  least  two 
departments,  pass  a  thorough  examination  in  the  presence 
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of  the  Faculty  in  the  same  and  present  a  satisfactory 
Thesis  giving  evidence  of  original  investigation. 

The  candidate  shall  have  a  good  knowledge  of  Latin  and 
either  French  or  German. 

The  Theses  presented  by  candidates  for  Post-Graduate 
Degrees  shaU  be  retained  by  the  University. 

Applicants  for  any  of  these  degrees  will  be  required  to 
complete  the  prescribed  work  within  the  allotted  time. 
Special  action  of  the  Faculty  is  required  for  any  extension 
of  time. 


THE  UNIVERSITY  LIBRARY. 

The  Library  building  was  erected  by  the  Founder  of  the 
University  in  1877,  at  a  cost  of  One  Hundred  Thousand 
Dollars,  as  a  memorial  of  his  daughter,  Mrs.  Lucy  Packer 
Linderman,  and  during  the  same  year  more  than  Twenty 
Thousand  Dollars  were  contributed  by  her  family  and 
friends  as  a  memorial  fund  for  the  purchase  of  books.  By 
the  will  of  the  Founder  of  the  University  a  fund  of  8500,000 
has  been  given  for  the  permanent  endowment  of  the  library. 

The  building  is  semi-circular  in  plan,  with  a  handsome' 
facade  in  the  Venetian  style  of  architecture.  It  is  con- 
structed of  Potsdam  sandstone  with  granite  ornamentation. 
In  the  interior,  the  center  is  occupied  as  a  reading  space, 
fifty  by  forty  feet,  from  which  radiate  the  book  cases,  ex- 
tending from  floor  to  ceiling :  two  galleries  affording  access 
to  the  upper  cases.  Shelf  room  is  now  provided  for  one 
hundred  and  sixty  thousand  volumes.  The  building  is 
thoroughly  fireproof,  well  lighted,  and  heated  by  steam. 

Seventy-nine  thousand  volumes  are  now  upon  the  shelves, 
including  many  extremely  valuable  works.  The  list  of 
periodicals  numbers  about  one  hundred  and  twenty-five, 
embracing  as  far  as  possible  all  departments  of  knowledge. 

The  Library  is  conducted  strictly  for  consultation,  and  is 
open  to  the  use  of  the  public  :  both  of  which  conditions  are 
in  accord  with  the  terms  of  the  gift. 
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REGULATIONS  OF  THE  LEHIGH  UNIVERSITY  LIBRARY. 

I.  The  Library  is  open  every  day,  except  Sundays  and 

Legal  Holidays,  from  8  A.M.  nntil  10  P.M.,    and 

on  Sundays  for  the  students  and  others  connected 

with  the  University  from  1.30  P.M.  until  9.30  P.M. 

II.  Admission  is  free  to  all  persons  over  16  years  of  age. 

III.  Readers  are  required  to  write  their  names  and  ad- 

dresses in  the  Daily  Register  of  the  Library.  They 
also  write  the  name  of  the  book  desired  upon  a 
Library  Card,  with  their  signatures,  and  present 
the  same  to  the  Director's  Clerk,  who  supplies  the 
book,  retaining  the  card  as  a  receipt.  Before 
leaving  the  Library,  readers  return  their  books  to 
the  clerk,  and  receive  their  cards. 

IV.  The  University  Professors  and  Instructors,  only,  are 

allowed  to  take  books  from  the  Library  Building. 
V.  No  person  is  allowed  to  enter  the  alcoves,  or  remove 
any  book  from  the  shelves,  without  permission  of 
the  Director. 
VI.  Readers  wishing  to  consult  the  more  valuable  illus- 
trated works  make  special  application  for  that 
purpose. 
VII.  In  taking  notes,  pencils,  and  not  pens  and  ink,  are 

to  be  used. 
VIII.  Audible   conversation  and  the  use  of  tobacco   are 
strictly  forbidden  in  any  part  of  the  Library. 
IX.  Any  person  not  conforming  to  these  Regulations, 
will  be  denied  the  privilege  of  the  Library. 
X.  Any  person  who   defaces,    in  any  way,  any  book, 
magazine  or  paper,  or  the  furniture,  or  any  por- 
tion of  the  building,  in  addition  to  being  deprived 
of  the  privileges  of  the  Library  will  be  prosecuted 
according  to  law. 

OBSERVATORY. 

By  the  liberality  of  Robert  H.  Sayre,  Esq.,  one  of  the 
Trustees  of  the  University,  an  Astronomical  Observatory 
was  erected  on  the  University  grounds,  and  placed  under 
the  charge  of  the  Professor  of  Mathematics  and  Astronomy. 
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In  the  dome  of  the  Observatory  is  mounted  an  Equatorial 
Telescope,  of  six  inches  aperture,  by  Alvin  Clark  k  Sons. 
The  west  wing  contains  a  superior  Sidereal  Clock,  by  Wm. 
Bond  k  Sons :  a  Zenith  Telescope,  by  Blunt,  and  a  Field 
Transit,  by  Stackpoie.  There  is  also  a  Prismatic  Sextant, 
by  Pistor  £  Martins, 

Students  in  Practical  Astronomy  receive  instruction  in 
the  use  of  the  instruments  and  in  actual  observation. 

The  grounds  upon  which  the  Observatory  stands,  consist- 
ing of  seven  acres  of  land  adjoining  the  original  grant,  were 
presented  to  the  University  by  Charles  Brodhead,  Esq.,  of 
Bethlehem. 

During  the  entire  course  the  student  will  have  ample 
opportunity  to  familiarize  himself  with  the  practical  work 
of  the  Observatory  and  Computing  Room. 

THE  PACKER  MEMORIAL  CHURCH 

is  the  recent  and  munificent  gift  of  Mrs.  Mary  Packer  Cum- 
mings.  daughter  of  the  Founder  of  the  University.  It  is  a 
large  and  magnificent  Church,  richly  furnished  and  hand- 
somely appointed  in  every  particular.  There  is  no  more 
beautiful  Church  edifice  in  the  State  and  it  is  one  of  the 
noblest  in  all  the  land. 

THE  UNIVERSITY  MUSEUM. 

In  addition  to  the  large  collection  illustrating  all  branches 
of  Industrial  Chemistry,  the  Museum  includes  collections 
in  Metallurgy.  Geology,  Zoology,  and  Archaeology. 

The  Metallurgical  Cabinet  already  includes  specimens 
illustrating  the  various  processes  for  obtaining  the  more 
common  metals. 

The  Zoological  Cabinet  include-  the  Werner  collection  of 
nearly  all  the  type-  of  American  birds  with  their  nests  and 
egg^.  and  the  Packer  collection  of  recent  shells. 

The  Geological  Cabinet  numbers  over  ten  thousand  speci- 
mens and  includes  the  Palaeontological,  Mineralogical, 
Petrographic  and  Economic  collections.  The  first  con- 
tains good  specimens  of  nearly  all  the  common  genera.   The 
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Mineralogical  division  includes  the  Keini  and  RoBpper  col- 
lections— the  latter  being  especially  complete  and  valuable 
from  a  crystallographic  standpoint.  The  Petrographic 
division  numbers  several  thousand  specimens  and,  besides 
including  numerous  varieties  of  nearly  all  the  rocks  of  the 
globe,  contains  a  duplicate  set  from  the  collection  of  the 
Second  Greological  Survey  of  this  State.  The  Economic 
division  was  formed  and  donated  by  Dr.  James  P.  Kimball, 
Director  of  the  Mint,  and  formerly  Professor  of  Economic 
Geology. 

The  Cummings  Archaeological  Cabinet  numbers  three 
thousand  specimens  and  includes  Dr.  Stubbs'  collection  of 
Indian  relics,  weapons,  and  utensils. 

THE  CHEMICAL  AND  NATURAL  HISTORY  SOCIETY 
OF  THE  LEHIGH  UNIVERSITY. 

This  Society  was  organized  in  the  Fall  of  1871,  as  "The 
Chemical  Society,"  but  was  afterwards  expanded,  as  its 
present  title  indicates,  and  admits,  by  election,  students 
from  all  departments  of  the  University. 

The  collections  of  Botanical  and  Zoological  Specimens 
belonging  to  the  Society  are  already  important.  During 
the  past  years  persons  have  been  sent  to  Texas  and  Brazil 
to  collect  specimens  for  these  cabinets. 

The  Society  has  organized  and  maintained  several  courses 
of  public  scientific  lectures. 

Among  the  honorary  members  of  the  Society  are  more 
than  one  hundred  of  the  most  distinguished  scientists  in 
Europe  and  the  United  States. 

THE  ENGINEERING  SOCIETY. 

This  Society  was  organized  in  1873,  and  admits,  by  elec- 
tion, students  in  the  Junior  and  Senior  Classes.  Its  meet- 
ings are  held  fortnightly.  At  these,  papers  relating  to 
engineering  subjects  are  read  and  discussed.  It  issues 
quarterly  "The  Journal  of  the  Engineering  Society,"  to 
which  the  members  and  others  contribute. 
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THE  MINING  CLUB. 

This  was  organized  in  1883  and  takes  from  the  Junior, 
Senior  and  Post-Senior  Classes  those  members  of  the 
Mining  School  who  excel  in  their  studies  or  in  practical 
experience  in  the  subjects  of  the  course. 

THE  ELECTRICAL  ENGINEERING  SOCIETY 
was  organized  in  November,  1887,  by  students  in  the  Ad- 
vanced Course  in  Electricity.     Its  object  is  to  supplement 
the  regular  work  of  the  department  by  the  study  and  dis- 
cussion of  electrical  subjects. 

THE  AGORA 

is  a  Literary  Society  which  meets  semi-monthly.  Only 
students  in  the  School  of  Greneral  Literature  are  eligible  to 
membership. 

THE  ATHEN^UM 

is  also  a  Literary  Society,  whose  active  membership  is  con- 
fined to  the  Sophomore  Class.  The  meetings  are  held 
weekly. 

THE  CLASSICAL  CLUB. 
This  organization  was  formed  in  the  Spring  of  1889  by 
students  in  the  Classical  and  Latin-Scientific  Courses.  At 
its  monthly  meetings,  papers  upon  philological,  historical 
and  archaeological  subjects  are  read  by  students  belonging 
to  the  upper  classes  and  are  then  discussed  and  criticised. 
Thus  independent  work  is  encouraged  and  correct  methods 
of  investigation  are  acquired.  Reports  upon  new  discov- 
eries and  reviews  of  recent  books  vary  the  proceedings  and 
keep  the  members  informed  in  regard  to  the  advances  of 
philological  science. 

THE  UNIVERSITY  GUILD 

is  a  Society  for  the  promotion  of  the  religious,  mental, 
moral  and  social  life  of  the  students  of  the  University. 
The  Right  Reverend,   the    Assistant    Bishop    of    Central 
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Pennsylvania,  is  Honorary  President  and  the  Chaplain  of 
the  University,  Honorary  Vice-President.  Its  meetings  are 
held  fortnightly  at  the  residence  of  the  Chaplain.  It  is  an 
active  and  nourishing  society  of  important  and  growing 
influence. 

THE  NATURAL  SCIENCE  CLUB  OF  THE  LEHIGH 
UNIVERSITY. 

The  object  of  this  organization  is  systematic  study,  in 
connection  with  field  work,  in  Natural  History  and  its 
associated  subjects.  Its  members  are  engaged  in  making  a 
survey,  both  botanical  and  mineralogical,  of  the  region 
within  a  radius  of  five  miles  from  the  University  and  pro- 
pose to  collect  an  herbarium  and  mineralogical  cabinet 
which  shall  contain  specimens  of  all  the  plants  and  min- 
erals within  this  district. 

FOUNDER'S    DAY. 

On  the  second  Thursday  of  October  of  each  year,  Com- 
memorative Exercises  are  held  in  honor  of  the  Founder  of 
the  University. 

Thursday,  October  9,  1890,  the  Twelfth  Founder's  Day 
was  celebrated.  An  address  wras  delivered  by  Greorge  Wil- 
liam Curtis,  LL.D.,  of  New  York  City. 

UNIVERSITY  SERMON. 

This  sermon  is  preached  on  the  Sunday  before  University 
Day. 

The  Rev.  George  Williamson  Smith,  D.D.,  LL.D.,  Presi- 
dent of  Trinity  College,  was  the  preacher  on  Sunday,  June 
15,  1890,  in  the  Memorial  Church. 

THESES. 

Theses  on  the  following  subjects  were  prepared  by  the 
graduating  class  of  1890  : 

"Design  of  an   Iron  Highway  Cantilever  and  Viaduct 
across  the  Lehigh  River  at  Bethlehem." 
Thomas  C.  J.  Baily,  jr. 
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"  Investigation  of  the  Standpipes  and  Small  Reservoirs 
in  Bethlehem  and  Allentown." 

Frederick  Richard  Barrett. 

"Design  for  a  Highway  Bridge  between  Bethlehem  and 
South  Bethlehem  at  New  Street," 

Edwin  Herbert  Beazell. 

"Plan  for  a  Ship  Canal  Lock,  especially  for  the  Nicar- 
agua Canal." 

Adolph  Cardenas. 

"Investigations  in  the  Utilization  and  Recovery  of  cer- 
tain matter  in  Sludge,  a  waste  product  of  Petroleum  Re- 
fineries." 

William  Phelps  Cleveland. 

"  Comparison  of  a  Plate  Grirder  with  a  Stone  Arch  for  a 
Span  of  Eighty  Feet." 

Warren  Scott  Cope. 

"Fabrication  and  Examination  of  Beer." 
James  Barlow  Cullum. 

"The  Theory  of  Bowstring  Trusses." 

John  William  De  Mover. 

"Investigation  of  a  Seventy-seven-foot  Through  Plate 
Grirder  on  the  Allentown  Terminal  Railway." 
Clement  Heyser  Detwiler. 

"Design  of  a  Through  Plate  Grirder  of  Ninety  Feet 
Span." 

Charles  Edward  Fink. 

"Design  of  an  Iron  Highway  Cantilever  and  Viaduct 
across  the  Lehigh  River  at  Bethlehem." 

Frederick  Elmer  Fisher. 
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''Discussion  of  the  Efficiency  of  a  Six-inch  Eureka  Tur- 
bine." 

Frank  Roberts  Fisher. 

"The  Development  of  the  Constitution  and  the  Forma- 
tion of  Political  Parties." 

Howard  Augustus  Foering. 

"Determination  of  the  Systematic  Errors  in  Engineers' 
Transits." 

Ralph  Goodman. 

"  The  Investigation  and  Review  of  two  Locomotive  Turn- 
tables." 

George  Ellsworth  Greene. 

"The  Economy  in  Reheating  Compressed  Air." 
Harry  Walter  Harley. 

"The  Construction,  Operation  and  Maintenance  of  the 
Lehigh  Canal." 

David  Garth  Hearne. 

"Discussion  of  the  Colt  Disc  Engine." 

Frederic  Kidder  Houston. 

"  Experiments  upon  the  Efficiency  of  a  Hydraulic  Ram." 
William  Vincent  Kulp. 

"Plan  and  Estimate  for  a  System  of  Sewers  for  the  City 
of  Allentown,  Pa," 

Henry  Meyers  Kurtz. 

"Distillation  of  Spirits." 

Thomas  Smith  Leoser. 

"Manufacture  of  Rails  in  the  United  States." 
John  Elmer  Litch. 
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"Investigations  concerning  the  Manufacture  and  Estima- 
tion of  domestic  and  foreign  Glues." 

Charles  Herbert  Miller. 

" Plan  for  a  Water  Supply  for  the  Lehigh  University." 

GrEORGE  NAP/MAN,  JR. 

"  Discussion  of  a  Roof  Truss  at  the  Station  of  the  C.  R. 
R.  of  N.  J.  in  Jersey  City,  N.  J." 

Robert  Engler  Neumeyer. 

"The  Morris  Canal  of  the  State  of  New  Jersey." 
William  Cassidy  Perkins. 

**  Plan  for  the  Prevention  of  Floods  in  Washington  City." 
Asa  Emory  Phillips. 

"Soluble  Food  and  Lacto-Preparata. " 

Charles  Wiltberger  Platt. 

"Review  and  Criticism  of  the  Water  Works  at  Sing  Sing, 
N.  Y." 

Alexander  Potter. 

"Discussion  of  Ice  Machinery,  with  an  Estimate  of  a 
Plant  for  the  Bethlehems." 

Edward  Williams  Pratt. 

"Wells  Patent  Balanced  Compound  Expansion  Engine." 
Edwin  Jay  Prindle. 

"  Experiments  on  Dynamic  and  Static  Stresses  on  Nails." 
Wallace  Carl  Riddick. 

"Steam  and  Hot  Water  Heating  Apparatus." 
John  Stover  Riegel. 

"A  Comparison  of  the  Methods  used  in  the  Manufacture 
of  Illuminating  Gras,  as  carried  on  in  the  cities  of  New 
York  and  Philadelphia." 

Joseph  Edgar  Sanborn. 
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"Review  of  the  Sewerage  System  of  Mt.  Holly,  X.  J." 
Harry  Johns  Shermax. 

"Review  of  the  Suspension  Bridge  at  Reading,  Pa." 
William  Calvin  Shoemaker. 

"Preservation  of  Wood." 

Michael  Druck  Sohox. 

(iAn  Original  Hydraulic  Device  for  Controlling  Side  Rolls 
of  Tire  MiU." 

William  Alstox  Stevenson. 

"Design  of  Three  Spans  of  a  Steel  Highway  Bridge." 
Theodore  Alfred  Straub. 

"Test  and  Discussion  of  a  Steam  Blower." 
Francis  Dupoxt  Thomson. 

"Wire-Rope  Tramways." 

Charles  Cookman  Tomkixsox. 

"Design  of  a  City  Highway  Bridge  of  One  Hundred  and 
Twenty  Feet  Span." 

Claude  Allex  Porter  Turner, 

"History  of  Cantilever  Bridges,  with  Theoretic  Discus* 
sions." 

Aarox  Howell  Van  Cleye. 

"The  Boynton  Bicycle  Railway." 

Jose  Ramon  Villalon  y  Sanchez. 

"The  Hunt  Locomotive." 

Herbert  Wright. 
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THESES  FOR  THE  DEGREE  OF  E.  M. 
" Experiments  on  the  'Champion'  Ventilator." 
James  W.  Axdersox,  B.  S. 

"A  Description  of  the  Spiegel  Furnace  of  the  Lehigh  Zinc 
and  Iron  Co.,  with  a  Discussion  of  the  Heat  Distribution 
within  it." 

Frederick  Louis  G rammer,  B.S. 

"A  Comparison  of  the  Firebrick  and  the  Iron-pipe  Hot- 
Blast'Stoves." 

Arxold  Karthaus  Reese,  B.  S. 

"  A  Review  of  the  Dorrance  Colliery  Fans." 
Clarence  Walker. 

"Method  of  Mining  the  Mammoth  Bed  at  Lost  Creek, 
Pa." 

Samuel  Dexter  Warrixer,  B.A.,  B.S. 

UNIVERSITY  DAY. 

This  day  is  the  last  of  the  academic  year  and  falls  in  1891 
on  the  third  Wednesday  in  June.  On  this  day  orations  are 
delivered  by  members  of  the  graduating  class,  and  degrees 
are  conferred. 

EXERCISES  ON  JUNE  19,  1890. 

Reading  of  Scripture  and  Prayer  by  the  Rt.  Rev.  N.  S. 
Rulison,  D.D.,  Assistant  Bishop  of  the  Diocese. 

Salutatory  Oration. — "The  Indian  Question." 
Howard  Augustus  Foerixgl 

Oration.— "The  Conflict  of  Science." 

Fraxk  Raymoxd  Coates. 

Oration. — "The  Effects  of    Machinery  on    the  Laboring 
Classes." 

Edwix  Jay  Prixdle. 
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Oration. — "In  Rome,  but  not  a  Roman." 

Aaron  Howell  Van  Cleve. 

Valedictory  Oration. 

William  Vincent  Kulp. 

Award  of  the  Wilbur  Scholarship  to 
Alfred  Emory  Lister, 
of  Carbondale,  Pa.,  first  in  rank  in  the  Sophomore  Class. 

The  Wilbur  Prizes  were  awarded  as  follows: 

Freshman  Class,  Mathematics,  to 
Henry  Brown  Evans,  of  Dayton,  O. 
William  Irvin  Boyd,  of  Washington,  D.  C. 

Freshman  Class,  French,  to 
Nathaniel  Montgomery  Osborne,  of  Norfolk,  Va. 

Freshman  Class,  Grerman,  to 
Charles  Joseph  O'Neill,  of  Washington,  D.  C. 

Freshman  Class,  English,  to 
Robert  Culbertson  Hays  Heck,  of  Heckton  Mills,  Pa. 

Freshman  Class,  Freehand  Drawing,  to 
Harry  Jacob  Atticks,  of  Lisburn,  Pa. 
William  Price  Marr,  of  Shamokin,  Pa. 

The  following  degrees  were  conferred: 
E.  M. 

JAMES  W.    ANDERSON,    B.    S., 
FREDERICK  LOUIS  GRAMMER,   B.  S., 
ARNOLD   KARTHAUS  REESE,    B.    S., 
CLARENCE  WALKER,    B.    S., 
SAMUEL  DEXTER  WARRINER,   B.    A. 

B.  S. 
HOWARD  AUGUSTUS  FOERING. 
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C.  E. 

thomas  c.  j.  baily,  jr., 
frederick  richard  barrett, 
edwix  herbert  beazell. 
adolph  cardexas, 
warrex  scott  cope, 
john  william  demoyer, 
clement  heyser  detwiler, 
frederick  elmer  fisher, 
fraxk  roberts  fisher, 
ralph  goodmax, 
george  ellsworth  greexe, 
david  garth  hearxe, 
william  yixcext  kulp, 
hexry  meyers  kurtz, 
george  xaumax,  jr., 
robert  exgler  xeumeyer, 
william  cassidy  perklxs, 
asa  emory  phillips, 
alexander  potter, 
wallace  carl  riddick, 
harry  johxs  shermax, 
william  calyix  shoemaker, 
theodore  alfred  straub, 
claude  allex  porter  turxer, 
aarox  howell  vax  cleye, 
jose  ramox  yillalox  y  saxchez. 

M.  E. 
HARRY   WALTER  BARLEY, 
FREDERIC  KIDDER  HOUSTOX, 
JOHX  ELMER   LITCH, 
EDWARD   WILLIAMS  PRATT, 
EDWIX  JAY  PRIXDLE, 
JOHX  STOYER  RIEGEL, 
WILLIAM  ALSTOX  STEYEXSOX, 
FRAXCIS  DUPOXT   THOMSOX, 
CHARLES   COOKMAX   TOMKIXSOX, 
HERBERT   WRIGHT. 
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B.  S. 
(In  Mining  and  Metallurgy.) 
FRANK  RAYMOND   COATES, 
CHARLES  ELLERY  COXE, 
HARRY  KINZER  LANDIS, 
SAMUEL  DEXTER  WARRINER,  B.  A. 

A.  C. 
WILLIAM  PHELPS   CLEVELAND, 
JAMES   BARLOW  CULLUM, 
THOMAS  SMITH  LEOSER, 
CHARLES  HERBERT  MILLER, 
CHARLES  WILTBEROER  PLATT, 
JOSEPH  EDGAR  SANBORN, 
MICHAEL  DRUCK  SOHON. 

The  Benediction  was  then  pronounced  by  the  Bishop.    * 

THE  WILBUR  SCHOLARSHIP. 

This  Scholarship  was  founded  in  1872  by  E.  P.  Wilbur, 
Esq.,  of  South  Bethlehem,  and  is  the  sum  of  $200  awarded 
annually  to  the  student  in  the  Sophomore  Class  having  the 
best  record. 

THE  ALUMNI  SCHOLARSHIP. 

The  Alumni  Association  of  the  University  has  established 
a  Scholarship  of  the  value  of  $250  per  annum,  subject  to 
the  following  conditions: 

1.  That  the  Scholarship  shall  only  be  awarded  to  a  stu- 
dent in  need  of  it. 

2.  That  the  Scholarship  shall  not  apply  to  the  first  year 
of  any  student's  course ;  he  must  without  this  aid  have 
gone  through  one  year,  and  must  be  prepared  to  start  the 
second  year  free  from  all  conditions. 

3.  That  the  Scholarship  shall  not  be  continued  to  a  stu- 
dent who  shall  at  any  time  during  his  course  carry  any 
condition  over  eight  weeks  beyond  the  date  of  the  exaniL 
nation  in  which  he  failed. 
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Subject  only  to  the  above  conditions  the  disposal  of  the 
fund  shall  until  otherwise  directed  be  in  the  hands  of  the 
President  of  the  University. 


THE  HENRY  S.  HAINES  MEMORIAL  SCHOLARSHIP. 

Mrs.  Henry  S.  Haines,  of  Savannah,  Gra.,  has  established 
a  scholarship  of  the  annual  value  of  $200  which  is  to  be 
devoted  to  the  support  at  the  Lehigh  University,  through- 
out his  scholastic  career,  of  one  student  in  the  School  of 
Mechanical  Engineering ;  the  selection  to  be  made  by  Mrs. 
Haines  herself  during  her  life-tinie. 


WILBUR  PRIZES. 

By  the  generosity  of  E.  P.  Wilbur,  Esq.,  a  fund  has  been 
established  yielding  an  annual  income  of  $100,  for  distribu- 
tion in  prizes  as  the  Faculty  shall  determine. 


ALUMNI  PRIZES  FOR  ORATORY. 

The  "Alumni  Association  of  the  Lehigh  University"  has 
established  an  Annual  Sum  of  Fifty  Dollars,  to  be  dis- 
tributed as  prizes  for  excellence  in  Oratory,  subject  to  the 
following 

REGULATIONS. 

1.  The  Contest  shall  be  held  on  the  22d  day  of  February, 
or  on  the  day  designated  by  the  University  to  commemo- 
rate the  birthday  of  Washington. 

2.  There  shall  be  a  first  prize  of  $25,  a  second  of  $15,  and 
a  third  of  $10. 

3.  To  entitle  one  to  be  a  competitor  he  must  be  a  member 
of  the  Junior  Class,  taking  a  regular  course. 

4.  Subjects  for  the  oration  shall  be  announced  at  the 
beginning  of  the  first  term  of  every  year,  and  upon  one  of 
these  each  competitor  shall  write  an  oration  not  to  exceed 
eight  minutes  in  delivery, 
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5.  Each  oration  shall  bear  upon  its  first  page  a  fictitious 
name  or  niotto,  and  shall  be  accompanied  by  a  sealed 
envelope,  which  shall  be  superscribed  with  the  same  name 
or  motto,  and  an  address  by  which  it  may  be  reclaimed. 
The  envelope  shall  contain  the  real  name  and  address  of 
the  writer,  with  the  declaration  that  the  oration  is  his  own 
original  work.  The  examiner,  having  adopted  a  standard 
of  excellence,  may  reject  any  or  all  of  the  orations  pre- 
sented which  do  not  attain  to  this  standard ;  of  such  as  do 
— should  they  be  sufficient  in  number — the  best  six  shall  be 
chosen,  and  their  envelopes  opened.  The  others  shall  be 
returned  to  the  address  given  with  their  envelopes  un- 
opened. 

6.  The  Executive  Committee  of  the  Alumni  Association, 
or  a  committee  of  not  fewer  than  three  to  be  appointed  by 
them,  shall  hear  the  competitors  whose  orations  shall  have 
been  approved,  and  the  awards  shall  be  made  by  a  majority 
of  these  judges. 

7.  In  awarding  the  prizes  the  j  udges  shall  consider  both 
the  literary  merits  and  the  delivery  of  each  oration. 

8.  These  rules  are  subject  to  amendment  by  the  Faculty. 
The  next  contest  will  take  place  February  22,  1891. 
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ENTRANCE   EXAMINATION   PAPERS. 

Used  at  the  Examination  in  1890. 

[Requests  for  other  examination  papers  than  those  herein  printed 
can  not  be  granted.] 

I.— ENGLISH  GRAMMAR. 

1.  Principal  parts  of  beat,  burst,  lie,  enter,  inter,  pay,  play,  rid, 
wet,  whet. 

2.  Classify  phrases  according  to  form ;  according  to  office 
in  the  sentence. 

3.  What  is  essential  to  a  complete  sentence  ? 

4.  Illustrate  the  case  absolute. 

5.  "What  is  a  clause  ?    Name  kinds  of  clauses. 

6.  Plurals  of  path,  motto,  money,  attorney,  day,  sky,  handker- 
chief, sheaf,  talisman. 

7.  Correct  or  justify : 

a.  The  general  was  seldom  or  ever  found  sober  enough 
to  lead  his  command. 

b.  There  is  no  temptation  so  great  but  it  can  be  re- 
sisted or  shunned. 

c.  Here  are  fifty  pens ;  you  will  find  that  either  of 
them  will  do. 

d.  Then  dash  him  to  earth ;  there  let  him  lay. 

e.  The  legislature  sets  to-day. 

/.  O  help  me  !  I  will  drown,  nobody  shall  help  me  ! 

g.  Neither  of  them  could  read  nor  write. 

h.  It  had  never  been  my  intention  to  have  convoked 

the  grand  council. 
i.  It  is  not  him  you  harm  in  your  calumny. 

8.  Analyze  this  sentence  fully,  naming  and  classifying 
clauses  and  phrases.     Parse  words  in  italics  : 

It  was  also  true  that  the  Earl  of  Lauderdale,  who,  both 
from  his  high  talents  and  from  the  long  imprison- 
ment which  he  had  sustained  ever  since  the  battle  of 
Worcester,  had  a  peculiar  title  to  be  consulted  on 
Scotch  affairs,  strongly  advised  the  king  that  he 
should  suffer  his  northern  subjects  to  retain  possession 
of  their  darling  form  of  worship. 
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II.— GEOGRAPHY. 

Outline  maps  of  the  Eastern  part  of  the  United  States 
and  Asia,  respectively,  were  furnished  to  each  applicant 
and  he  was  required  to  draw  the  boundaries  of  countries, 
provinces,  states  and  territories,  and  name  them ;  to  place 
and  name  the  capital  or  chief  city  of  each,  and  the  princi- 
pal rivers  and  mountain  systems. 

III.— UNITED  STATES  HISTORY. 

1.  How  did  the  English  failures  in  the  settlement  of 
America  begin?  When  and  where?  and  who  was  at  the 
head  of  these  expeditions  ? 

2.  What  is  said  of  Vermont  ?  What  name  was  first  given 
to  Vermont  ?  Who  claimed  its  soil  ?  What  do  you  know 
about  the  claim  of  New  York  ?    How  was  it  resisted  ? 

3.  How  long  was  the  peaceable  resistance  to  the  taxing, 
acts  of  Parliament  kept  up  ?  How  was  resistance  made  ? 
Who  were  the  Whigs  ?  AVho  were  the  Tories  and  why  did 
the  Tories  join  in  the  agreement  ? 

1.  Give  the  years  in  which  John  Adams1  administration 
began  and  ended,  and  the  leading  events  of  his  adminis- 
tration. 

5.  What  is  said  of  the  Whig  Party  in  England?  Why 
and  when  was  the  name  ' '  Whig ' '  adopted  in  the  United 
States,  and  by  whom  was  it  adopted  ? 

6.  What  were  the  great  battles  of  1862  in  the  East  ?  In 
the  West  ?    What  were  the  results  of  the  year's  operations  ? 

7.  When  was  the  Tenure  of  Office  Act  passed?  What 
did  it  forbid  ?  Why  and  how  did  the  President  disobey  it  ? 
Give  the  name  of  the  President. 

8.  What  is  the  Impeachment?  What  body  tries  im- 
peachments ?  What  vote  is  necessary  for  conviction  ?  Where 
does  the  Chief  Justice  preside  ?  What  punishment  follows 
conviction  ? 

9.  What  power  over  taxes  is  given  to  Congress  ?  What 
power  in  relation  to  commerce  ? 

10.  How  are  presidential  electors  chosen  ?  And  who  are 
not  to  serve  as  electors  ? 
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IV.— ARITHMETIC. 

1.  (a)  Grive  rules  for  multiplication  and  division  of  com- 
mon fractions. 

(b)  Grive  rules  for  position  of  the  decimal  point  in  mul- 
tiplication and  division. 

(c)  How  many  inches  in  a  foot?  in  a  metre?  How 
many  inches  in  a  link  ?  How  many  chains  in  a  mile  ?  How 
many  square  rods  in  an  acre  ? 

2.  Find  the  value  of  the  following  expression  reduced  to 
a  decimal  fraction : 

If- ¥+6 
lf+10976' 

3.  5  miles  2  rods  3  feet  2^  inches  :  how  many  kilometres  ? 
How  many  centimetres  ? 

4.  $16.75.  Find  interest,  discount,  and  bank  discount  for 
90  days  at  3^  per  cent. 

5.  A  can  do  a  piece  of  work  in  6  days,  B  in  7  days,  and  C 
in  10  days.  A  works  1^  days,  B  2f  days.  How  long  will  it 
take  C  to  finish  it  ? 

V.— GEOMETRY. 

1.  (a)  What  is  a  proposition  ?  A  theorem  ?  A  lemma  ?  A 
corollary  ?    An  axiom  ?    A  postulate  ? 

(6)  When  are  two  straight  lines  said  to  be  perpendicu- 
lar?   When  parallel? 

(c)  When  is  a  polygon  symmetrical  with  respect  to  a 
centre  ?  With  respect  to  an  axis  ?  What  is  the  symmetrical 
figure  of  a  straight  line  with  respect  to  centre  ? 

2.  (a)  Define  similar  polygons ;  the  ratio  of  similitude  of 
similar  polygons. ,  State  the  conditions  which  render  two 
triangles  similar. 

(b)  When  is  a  straight  line  said  to  be  divided  harmoni- 
cally?   When  in  extreme  and  mean  ratio? 

(c)  What  is  meant  by  the  statement,  "The  angle  at 
the  centre  is  measured  by  the  intercepted  arc?"  What  is 
the  unit  surface  ?  What  is  the  maximum  surface  that  can 
be  enclosed  by  a  given  straight  line, 
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3.  If  two  parallel  straight  lines  are  cut  by  a  third  the 
alternate  interior  angles  are  equal,  and  conversely. 

4.  The  three  medial  lines  of  a  triangle  pass  through  a 
common  point. 

5.  On  a  given  straight  line  construct  a  segment  which 
shall  contain  a  given  angle. 

6.  The  perpendicular  from  the  vertex  of  the  right  angle 
to  the  hypotenuse  is  a  mean  proportional  between  the  seg- 
ments of  the  hypotenuse.  Each  side  about  the  right  angle 
is  a  mean  proportional  between  the  hypotenuse  and  the 
adjacent  segment. 

7.  Construct  a  polygon  which  shall  be  similar  to  a  given 
pentagon  and  equivalent  to  a  given  hexagon. 

8.  In  terms  of  radius  and  apothem  of  a  given  regular 
polygon  compute  radius  and  apothem  of  a  regular  polygon 
of  double  the  number  of  sides. 

9.  Of  isoperimetric  plane  figures  the  circle  has  the  maxi-' 
mum  area,  and  conversely. 

10.  Any  face-angle  of  a  tried ral  angle  is  less  than  the  sum 
of  the  other  two. 

VI.— ALGEBRA. 

1.  (a)  Define  algebra ;  an  equation ;  root  of  an  equation. 

(b)  Explain  the  process  of  dividing  one  fraction  by 
another. 

(c)  State  rule  for  finding  lowest  common  multiple  of 
quantities  that  are  not  readily  factored. 

2.  (a)  State  how  the  sign  of  a  root  is  determined. 

(b)  Give  rule  for  finding  highest  common  divisor  when 
the  quantities  are  not  readily  factored,  and  state  the  prin- 
ciples upon  which  it  is  based. 

(c)  Introduce  the  coefficients  within  the  parentheses 
in  the  following : 

a(b-\-c)i,  a(b-\-c)2,  ai(b-\-c)i, 
and  state  the  principle  involved. 

3.  (a)  Explain  the  process  of  elimination  by  comparison. 
(b)  Define  similar  radicals,  and  state  when  a  radical  is 

in  its  simplest  form, 


122  AXSUAL  REGISTER   OF 

(c)  Define  an  arithmetical  progression.  State  the  re- 
lations (formulae)  arnong  the  parts  of  a  geometrical  pro- 
gression. 

_  xs  .     5xa  ,39^      x    ,   1 

4.  DMde?+r2?+r6by_+-. 

z3+#3  a*-1664          .r2+12z+18 
o.  Reduce  —0 — -g>  „3  L  Q>3,anc^ Zlq to  simplest 

forms. 

6.  Extract  the  square  root  of  4.9  to  three  places,  and  ex- 
plain the  process. 

7.  Divide  1-f  V—i  py  1-  •  II1.    Multiply  V  -^by  I  -#2. 

3 
Simplif  v  -r~z: — r^.- 

1    U+V'3 

8.  Solve  2  t  b-\-x—  \  ±a-\-x=  \  x:  also 


^^xx-Vx-Vx=^xJr 


Vx 


9.  Solve  faH-H-  * '«-*= — -^also  -+o=-. 

5  I  «-^?  a;3  '^    ^f 

10.  Solve     ,'r2-'r;S':f'?+/^J-- 

VII.  — PHYSICS. 
1.  Define : 

a.  Kinetic  Unit  of  Force. 

b.  Kilogram-meter. 

c.  Resultant  Motion. 

d.  Joule. 

e.  Unit  Quantity  of  Electricity. 
/  Magnetic  Field. 

g.  Wave  Period. 

//.  Timbre  or  Quality. 

i.  Absolute  Zero. 

j.  Ebullition. 

A.  Thermodynamics. 

I.  Diffraction. 

///.  Virtual  Image. 

//.  Irradiation. 
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2.  A  piece  of  iron  (sp.  gr.  7.21)  weighs  30  grams,  what  is 
its  weight  in  turpentine  (sp.  gr.  .87)  ? 

3.  With  what  velocity  must  a  stone  be  proj  ected  vertically 
downward  so  that  it  will  fall  through  307.28  feet  in  4 
seconds  ? 

4.  What  is  the  Peltier  effect  ? 

5.  If  the  resistance  of  1000  ft.  of  copper  wire  5  mils  in  di- 
ameter is  431.7  ohms,  what  will  be  the  resistance  of  2000  ft. 
of  iron  wire  20  mils  in  diameter,  iron  having  I  the  conduc- 
tivity of  copper  ? 

6.  Describe  a  storage  or  secondary  battery. 

7.  Ten  cells  each  having  an  internal  resistance  of  4  ohms 
are  arranged  two  abreast  and  the  five  pairs  in  series  and 
give  a  current  of  ^  ampere  through  an  external  resistance 
of  20  ohms ;  what  is  the  E.  M.  F.  of  each  cell  ? 

8.  A  certain  string  vibrates  100  times  per  second.  Find 
the  number  of  vibrations  of  another  string  that  is  three 
times  as  long  and  weighing  four  times  as  much  per  foot  and 
is  stretched  by  double  the  weight. 

9.  Describe  the  sonometer. 

10.  What  weight  must  drop  from  a  height  of  1000  ft.  to 
convert  10  lbs.  of  ice  at  15°  F.,  into  water  at  60°  P.,  if  all  the 
mechanical  energy  is  converted  into  heat  and  applied  to 
the  ice  ?     (Sp.  ht.  of  ice  .505.) 

11.  A  kilogram  of  the  vapor  of  alcohol  at  80°  C.  passes 
through  a  copper  worm  placed  in  10.8  kilograms  of  water 
at  12°  C.  the  temperature  of  which  is  thereby  raised  to  36° 
C.  The  copper  worm  and  the  copper  vessel  in  which  the 
water  is  contained  weigh  together  3  kilograms.  Required 
the  latent  heat  of  alcohol  vapor.     (Sp.  ht.  of  copper  .0939.) 

12.  How  does  the  rapidity  of  evaporation  vary  ? 

13.  How  far  must  an  arc  lamp  of  2000  c.  p.  be  placed  from 
a  screen  to  give  the  same  illumination  as  a  20  c.  p.  lamp  at 
a  distance  of  3  ft.  ? 

14.  Describe  the  photographer's  camera. 

VIII.— LATIN. 
I.  Grammar. 
1.  Decline  po'ema,  domus,  turris  and  filia,  marking  the  quan- 
tity of  all  penultimate  and  final  vowels. 
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2.  Grive  the  demonstrative  pronouns  with  the  differences 
in  meaning  and  use. 

3.  Decline  idem  and  alius  in  all  genders.  Compare  gracilis 
and  arduus. 

4.  Mention  the  endings  used  in  forming  abstract  nouns 
from  adjectives.     Form  nouns  from  malm  and  nobilis. 

5.  Grive  the  principal  parts  and  inflect  in  the  future  in- 
dicative and  present  subjunctive  active,  teneo,  sto,  gero  and 
Jio,  marking  the  quantity  of  all  syllables.  Grive  synopsis  of 
malo  in  the  second  person  singular.  Also  all  the  participles 
of  hortor. 

6.  State  the  rules  for  the  uses  of  the  Ablative  without  a 
preposition.  What  cases  follow  similis,  recordor,  sub,  pareo  f 
Mention  all  the  methods  of  expressing  in  Latin  the  purpose 
of  an  action.  How  are  the  supines  used  ?  After  what  verbs 
are  two  accusatives  employed  ? 

7.  What  feet  are  used  in  Vergil's  iEneid  and  how  are 
they  arranged  to  form  a  verse  ?  Explain  the  kinds  of 
caesura. 

II.  Caesar. 

Translate  {Bk.  1,11): 

Turn  demum  Liscus,  oratione  Caesaris  adductus,  quod 
antea  tacuerat  proponit :  '  Esse  nonnullos,  quorum  auctori- 
tas  apud  plebem  plurimum  valeat,  qui  privatim  plus  possint, 
quam  ipsi  magistratus.  Hos  seditiosa  atque  improba  ora- 
tione multitudinem  deterrere,  ne  frumentum  conferant, 
quod  praestare  debeant:  si  jam  principatum  Gralliae  obtinere 
non  possint,  Grallorum  quam  RomanOrum  imperia  prae- 
ferre :  neque  dubitare  [debeant]  quin,  si  Helvetios  supera- 
verint  Romani,  una  cum  reliqua  Grallia  Haeduis  libertatem 
sint  erepturi. 

Show  how  this  may  be  changed  into  direct  discourse. 
Conferant  why  subjunctive? 

Translate  {Bk.  IV,  16) : 

Grermanico  bello  confecto,  multis  de  causis  Caesar  statuit 
sibi  Rhenum  esse  transeundum;  quarum  ilia  fuit  justissi- 
ma  quod,  cum  videret  Grermanos  tarn  facile  impelli  ut  in 
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Gralliani  venirent,  suis  quoque  rebus  eos  timere  voluit,  cuni 
intellegerent  et  posse  et  audere  populi  Romani  exercitum 
Rhenum  transire.  Accessit  etiam,  quod  ilia  pars  equitatus 
Usipetum  et  Tencterorum,  quam  supra  comnienioravi  prae- 
dandi  frunientandique  causa  Mosaru  transisse,  neque  proe- 
lio  interfuisse,  post  fugam  suorum  se  trans  Rhenum  in 
fines  Sigambrorum  receperat,  seque  cuni  iis  conjunxerat. 

Give  the  construction  of  sibi  and  the  principal  parts  of 
audere.     Mention  what  events  follow  in  this  fourth  book. 

III.  Cicero. 

Translate  {Cat.  II,  §3) : 

Ac  si  quis  est  talis,  quales  esse  omnes  oportebat,  qui  in  hoc 
ipso,  in  quo  exsultat  et  triumphat  oratio  mea,  me  vehemen- 
ter  accuset,  quod  tam  capitalem  hosteni  non  comprehen- 
derim  potius  quam  emiserim,  non  est  ista  mea  culpa,  sed. 
temporum.  Interfectum  esse  L.  Catilinam  et  gravissimo 
supplicio  adfectum  jam  pridem  oportebat,  idque  a  me  et 
mos  majorum  et  hujus  imperii  severitas  et  res  publica 
postulabat. 

Why  is  accuset  subjunctive  ? 

Translate  {Cat.  IV,  §14) : 

Sed  ea  quae  exaudio,  patres  conscripti,  dissimulare  non 
possum.  Jaciuntur  enim  voces,  quae  perveniunt  ad  aures 
meas,  eorum  qui  vereri  videntur  ut  habeam  satis  praesidii 
ad  ea  quae  vos  statueritis  hodierno  die  transigunda.  Omnia 
et  provisa  et  parata  et  constituta  sunt,  patres  conscripti, 
cum  mea  summa  cura  atque  diligentia,  turn  multo  etiam 
majore  populi  Romani  ad  summum  imperium  retinendum 
et  ad  communis  fortunas  conservandas  voluntate. 

AVhat  explanation  is  given  of  the  title  patres  conscripti  ? 

Did  Cicero  have  the  law  on  his  side  in  the  punishment  of 
Catiline  ? 

Translate  {Archias,  §14) : 

Nam  nisi  multorum  praeceptis  multisque  litteris  mihi  ab 
adulescentia  suasissem,  nihil  esse  in  vita  magno  opere  expe- 
tendum  nisi  laudem  atque  honestatem,  in  ea  autem  perse- 
quenda  omnis  cruciatus  corporis,  omnia  pericula  mortis 
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atqae  exilii  parvi  esse  ducenda,  nuinquam  me  pro  salute 
vestra  in  tot  ac  tantas  dimicationes  atque  in  hos  profligato- 
rnm  honiinuni  cotidianos  impetus  objecisseni. 

Explain  the  subjunctives  in  this  passage  and  the  syntax 
of  parvi. 

Translate  Qlanilian  Law,  §53) : 

Quid  ?  turn,  per  deos  immortales  !  si  plus  apud  populum 
Romanum  auctoritas  tua  quam  ipsius  populi  Romani  salus 
et  vera  causa  valuisset,  hodie  hanc  gloriani  atque  hoc  orbis 
terrae  iniperiuni  tenereraus  ?  An  tibi  turn  imperiuin  hoc 
esse  videbatur,  cum  populi  Romani  legati  quaestores  prae- 
toresque  capiebantur  ?  cum  ex  omnibus  provinciis  com- 
meatu  et  privato  et  publico  prohibebamur  ?  cum  ita  clausa 
nobis  erant  maria  omnia,  ut  neque  privatam  rem  trans- 
marinam  neque  publicam  jam  obire  possemus  ? 

IV.    VERGIIi. 

Translate  (Bk.  HI,  I.  374) : 
Nate  dea, — nam  te  majoribus  ire  per  altum 
Auspiciis  manif esta  fides  :  sic  fata  deum  rex 
Sortitur,  volvitque  vices ;  is  vertitur  ordo — 
Pauca  tibi  e  multis,  quo  tutior  hospita  lustres 
Aequora  et  Ausonio  possis  considere  portu, 
Expediam  dictis :  prohibent  nam  cetera  Parcae 
Scire  Helenum  farique  vetat  Saturnia  Juno. 
Tell  how  this  passage  comes  in  the  course  of  the  narra- 
tive.    Explain  the  proper  names.     Write  out  the  third  and 
fifth  lines,  marking  off  the  feet  and  the  caesuras. 
Translate  (Bk.  VI,  I.  398)  : 
Quae  contra  breviter  fata  est  Amphrysia  vates  : 
' jNullae  hie  insidiae  tales ;  absiste  nioveri ; 
Nee  vim  tela  ferunt :  licet  ingens  janitor  antro 
Aeternum  latrans  exsanguis  terreat  umbras, 
Casta  licet  patrui  servet  Proserpina  limen. 
Tro'ius  Aeneas,  pietate  insignis  et  armis, 
Ad  genitorem  imas  Erebi  descendit  ad  umbras. 
Si  te  nulla  movet  tantae  pietatis  imago, 
At  ram  am  hunc  (aperit  ramum,  qui  veste  latebat)  ad- 
gnoscas. ' 


THE   LEHIGH  UNIVERSITY.  127 

V.  Latin  at  Sight. 

Translate  : 

Inde  movit  et  pervenit  ad  oppiduni  Leptin,  liberam 
civitatem  et  immunem.  Legati  ex  oppido  obviam  veniunt, 
libenter  se  omnia  facturos,  quae  vellet,  pollicentur.  Itaque 
centurionibus  ad  portas  oppidi  et  custodiis  inipositis,  ne 
quis  miles  in  oppiduni  introiret  aut  injuriam  faceret 
cuipiam  incolae,  non  longe  ab  oppido  secundum  litus  facit 
castra.  Eodemque  naves  onerariae  et  longae  nonnullae 
casu  advenerunt;  reliquae,  ut  est  ei  nuntiatum,  incertae 
locorum  Uticam  versus  pet  ere  visae  sunt. — Be  Bello  Afr.  §  VII. 

VI.  Latin  Prose  Composition. 
On  the  following  day  they  move  their  camp  from  that 
place.  Caesar  does  the  same  thing  and  sends  ahead  (prae- 
mitto)  all  his  cavalry  to  the  number  of  four  thousand,  which 
he  had  collected  (cogo)  from  the  entire  province,  to  see  in ' 
what  direction  (pars)  the  enemy  are  making  their  march 
(iter).  These  having  followed  the  rear  (novissimum  agmen) 
too  eagerly,  engage  in  an  unfavorable  (alienus)  place  and  a 
few  of  our  men  fall. 

VII.  Roman  History. 

1.  Who  were  Camillus,  Spurius  Cassius,  Coriolanus  and 
Jugurtha  ? 

2.  Give  an  account  of  Hannibal's  campaigns  in  Italy. 

3.  Who  were  the  members  of  the  two  triumvirates  and 
how  did  each  die  ? 

4.  Give  the  career  of  Sulla  with  date  and  state  what 
changes  were  made  by  him  in  the  Roman  Constitution. 

5.  Write  a  description  of  the  civil  troubles  at  the  time  of 
the  Gracchi, 
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IX.— GREEK. 
I.    GrRAMMAR. 

1.  Write  the  following  passage  with  proper  breathings 
and  accents : 

km  ogtic;  re  vpojv  rovg  oinsiovg  £7ri6vjuei  iSeiv,  pspvr/Gdco  avrjp  ayadoc 
eivac.  ov  yap  egtiv  a/Jo~  rovrov  rv%£iv.  ogtiq  te  ^tjv  EKiOvpsi,  7T£ipaadu 
vmav.     ro)v  pev  yap  vlkovtov  to  naranaiveiv,  tov  Se  r/rropevuv  to  aiTodv??- 

GKEIV  EGTIV. 

2.  Decline  in  the  singular,  ye<f>vpa,  pva,  veag,  vavg-,  nepag-;  in 
the  plural,  gkici.  vovg;  pr/Ttjp,  Ikitevz,  yvvij,  Sopv. 

3.  Compare  the  adjectives  tyiAog-,  aloxpo?,  raxvg;  xaPLEL?i  and 
decline  the  comparative  of  raxvg: 

4.  Decline  ovro-  ;  translate  of  ourselves,  to  one  another,  the 
other  (of  two),  of  what  kind?,  whence?,  then. 

5.  Decline  the  Greek  words  for  one,  four ;  and  translate 
twenty  times,  twelfth. 

6.  Grive  the  principal  parts  of  yiyvopai,  Tpiiro,  paivu,  gteIIo. 

7.  Grive  the  indicative  in  full  and  the  synopsis  (first  form 
in  each  mood)  of  the  aorist  active  and  passive  of  r'Srjpi. 

8.  Inflect  the  pluperfect  of  616a;  the  pluperfect  (middle) 
of  rdrru. 

9.  Name  three  classes  of  verbs  that  govern  the  genitive ; 
five  prepositions  that  govern  the  dative,  with  the  meaning 
of  each. 

10.  Translate  £i~  ttjv  ttoAiv  atyinoiprjv  and  e'ht  rrjv  ttoAiv  atyinoiprjv 
aVj  and  explain  these  two  uses  of  the  optative. 

II.  Xenophon. 

Translate  : 

ogov  Se  drj  Kal  oluv  "dv  eXttiSov  epavrbv  GTEpfoaipi,  el  g'e  ti  nandr 
EiTixEiprjGaipi  ttoieIv,  ravra  tego.  syo  yap  Kvpov  kiredv[i7io&  pot  (piAov 
yeveadac,  vopiC,uv  ruv  tote  iKavurarov  slvai  ev  tcoie'iv  ov  fiovAoiTO-  ge  Se 
vvv  opo)  ri]v  te  'Kvpov  Svvapiv  Kal  x&>Pav  ^X0VTa  Kai  TVV  oavrov  Gu^ovra- 
rrjy  Se  [iaGi/Iu-  Svvapiv,  y  Kvpoc  Tzo?xpla  kxpvro)  O0b  Tavrrjv  Gvppaxov 
ovGav.  tovtuv  Se  toiovtuv  ovtcov  rig-  ovro)  paiverac,  OGTig-  ov  fiovAErai 
goI  (pi/.og-  elvai. 

By  whom  was  this  said  ?  to  whom  ?  when  ? 

Explain  the  optatives  GTEprjcaipi,  k-KixEiprjGaipi,  fiovAoiro;  the 
genitives  eawiSov,  tovtuv  ;  the  dative  y. 
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Grive  the  uncontracted  forms  of  ~ocelv}  dpu,  expvro. 

Translate : 

'E-fi  J'  ol  teaevtoIoi  tcjv  ''E/./.tjvgjv  na-efiaivov  eI~  rag-  Kcojia~  aizb  tov 
anpov  ?] fir)  GKoraloi,  did,  yap  to  otev?)v  elvai  rf/v  66bv  b?,j]v  tt)v  fjukpav  t) 
avdfiaoi-  avroJ-  eyivero  nal  i)  Karafiaci-  elg-  ra~  Ku/j.a~,  tots  6t)  ovA?>£y- 
evreg  Ttveg  tcjv  Kapdoi'xojv  role  TEAEVTaloir  enedevro  tcai  cnreKTSivdv  Tcvair 
nal  Ai6oi~  nal  To^Evpaai  Karl-pojoav,  b?uyoi  bvre~.  k£j  drr  pogSoktjtov  yap 
avrdlg-  etvettege  to  'WCativlkov.  el  jievtoi  tote  ttIelov^  Gvve/Jyqcav ,  eklv- 
dvvevoEV  av  Sca<j)BapT]va(.  tzo/Jv  tov  GTpaTEvpaTO~. 

Give  the  present  forms  of  GvAleyevreg- ■,  etteOevto,  naTETpuGav, 
ette-ege,  6ia<pdapijvai,  and  state  where  each  is  made. 

III.  Xenophox,  at  Sight. 

XaipE(j)G~jvTa  Si  ttote  nal  X.acpeKpa.Tfjv^  dde/.<pcj  juev  ovte  a/J.rp.oiv,  EavTCj 
6e  yvojpijuoj,  alo66[iEvo~  diacpEpo/Mvcj,  Idcjv  tov  Xat,pEKpaT?/v,  'EItte  poi, 
£<^>?7,  w  XaipEnpaTEg,  ov  drj-rrov  nal  gv  el  tcjv  tolovtcjv  avdpojizcjv  ol  XPV°~- 
tfiuTepov  vo/j-l^ovat  xPWara  V  cidEAtyov?  ;  nal  6  XaipsupaTT/g 

ehrev  'AAA'  el  /uev,  w  liConpaTEg,  jit)  jih/a  Elrj  to  didepopov,  iGog  av  8eoi% 
(pipsiv  tov  ade'/.<pbv  nal  u?)  piKpuv  kvEKa  (psvysiv  ayadbv  yap,  cjgkep  nal 
gv  teyEi~,  ad£A<pb-  bv  oiov  del-  ottote  \ievtoi  iravTog  evSeoc  nal  ttclv  to 
EvavTiUTaTov  a?/,  t'l  on'  tit  k-nrixeipoiTj  Tolg  adwaToig" ; 

yv&ptfwg-j  known.  diaQepopai,  be  at  variance.  ' 

xpvocpo-,  useful.  6ia<j)opov,  ground  of  quarrel. 

fodsiVj  lack.  kvdvTio-,  hostile. 

etnxetpelv,  attempt. 

IV.  Homer. 

Translate  : 

alaxpbv  yap  roJe  y'  tori  nal  eggojievolgl  TrvdEcdat, 
/udip  ovtoj  Toidvds  togovSe  te  /mov  'Axcticov 
aTzprjuTov  7rd?xpov  7roA€//.i£ecv  t)Se  (idxeodai 
avapdoi  iravpoTEpotGi,  teao~  6'  ov  ttoj  tl  -ecpavTat . 
el  izep  yap  k  e6e?uOC/li.£v,  'Axatoi  te  Tpcoig-  te, 
bpKia  TUOTa  TafiovTEcr  dpidjUTjO^pisvac  a/ucpo), 
TpcjEg  fiev  AE^aodai  eQegtcoc  oggol  iaGiv, 
Tj/uojv  6'  kg-  dEnddag-  oLaKoafiT/dElfiEV  'Axaioi, 
Tpojov  6'  avdpa  EnaGTOt  EAolfiEda  olvoxoeiietv, 
tzoTJml  kev  SsiiddEg'  dEvoiaTO  olvoxboio, 
Toaaov  kyco  <jrr/fu  irAEatr  E/j./xEvac  vlag  'Axaiuv 
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Tpuuv,  ol  vaiovai  Kara  tttoXlv.     aTJC  kirlnovpoi 
TToXheov  ek  TToTiitov  ey^oTraAo^  avdpeg-  eveiolv, 
ol  fie  jxeya  7r?id^ovac  mal  ovk  slug-'  kQtkovra 
*I?aov  enTtepcai,  ev  vaidjievov  izro7Aedpov. 
Write  the  attic  forms  of  eogojuevoigi,  apid^d^fievai,  eaaiv,  devoi- 

QTO,  TTAEag,  EfljUEVaC^  7TO?l?i£G)V,   TToTddV. 

By  whom  were  these  lines  spoken  ?  on  what  occasion  ? 

Translate : 

TjfieUV  6'  OTZTCOTEpG)  ddvaTOQ  Kal  flOLpa  TETVKTai, 

redvaiT]-    aXKoi  6e  diaKpivdelre  T&xicta. 

o'Loete  6'  apv\  Erepov  Xsvkov  ETEprjv  6e  /usTiatvav^ 

7?)  te  Kai  t^eXIg)-     Ail  6'  qfielg  oIgojiev  aXkov. 
Where  is  TEdvairj  made  ?     SiaKpivdEiTE  ?  oIgete  ? 
Divide  these  four  lines  into  feet,  giving  quantity  of  each 
syllable. 

V.  History. 

1.  Gfive  a  brief  account  of  Draco ;  of  Solon ;  of  Cleon ;  of 
Lysander. 

2.  Where  was  Leuctra  ?  When  was  the  battle  of  Leuctra 
fought  ?    Who  were  the  combatants  ?    What  was  the  result  ? 

3.  Who  was  Kleisthenes  ?    What  did  he  do  ? 

4.  When  did  the  Peloponnesian  War  begin  ?  When  did 
it  come  to  an  end  ?  Where  was  the  last  battle  fought  ?  What 
were  its  results  ? 

5.  Give  a  brief  account  of  the  life  of  Demosthenes, 
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CLASS  OF  1869. 

J.  Haynes  Hinds  Corbin,  A.C.,  Resident  Partner  and  Met- 
allurgist, Matthews,  Webb  &  Co.,  Ore  and  Bullion 
Dealers,  Telluride,  San  Miguel  Co.,  Col. 

Charles  Edward  Ronaldson,  M.E.,  International  Boiler 
Company,  74  Cortlandt  Street,  New  York  City. 

Miles  Rock,  C.E.,  Astronomer,  Chief  Engineer  and  Presr 
ident  of  the  Boundary  Commission  of  Guatemala  with 
Mexico,  Guatemala,  Centro-America.  Home  Address: 
1430  Chapin  Street,  N.W.,  Washington,  D.C. 

CLASS  OF  1870. 

*Lehman  Preston  Ashmead,  A.C.,  M.D. 

Richard  Brodhead,M.E.,  Attorney-at-Law,  32  Nassau  Street, 
New  York  City. 

William  R.  Butler,  M.E.,  Mauch  Chunk,  Pa. 

George  A.  Jenkins,  A.C.,  Bethlehem  Iron  Co.,  Bethlehem, 
Pa. 

William  J.  Kerr,  A.C.,  Superintendent  of  Mines,  Con- 
solidated Mining  Co.,  Roanoke,  Va. 

*Harry  E.  Packer,  A.C. 

Henry  R.  Price,  C.E.,  M.D.,  Practicing  Physician,  485 
Franklin  Avenue,  Brooklyn,  N.  Y. 

Henry  B.  Reed,  B.A.,  M.D.,  Practicing  Physician,  12  Verona 
Place,  Brooklyn,  N.  Y. 

William   Dunlop  Ronaldson,   B.A.,    M.D.,   Physician,    438 
West  23d  Street,  New  York  City. 
*Deceased. 
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JohnM.  Thome.  C.E..  (Ph.P..Lniversity)  Director  National 
Astronomical  Observatory,  Cordova,  Argentine  Repub- 
lic. S.  A. 

*RusselB.  Tate?.  C.E. 

CLASS  OF  1871. 

Jacob    Xeff   Barr,    M.E.,  Superintendent    Motive    Power, 

Chicago,  Milwaukee  &  St.  Paul  Ry.,  3028  Wells  Street, 

Milwaukee.  AA'is. 
Frank  Laurent  Clerc,   C.E..  Philipsburg.   Centre  Co.,  Pa. 
Henry  S.  Drinker.  E.M..  General  Solicitor.  Lehigh  Valley 

R  R.  Co..  228  South  Third  Street.  Philadelphia.  Pa. 
Edward  F.  Fassitt.  A.C..  1530  Walnut  Street.  Philadelphia. 

Pa. 
William  Hull  McCarthy.  B.A..  Globe  Iron  Works.  515  West 

33d  Street.  New  York  City. 
Waldron  Shapleigh.  A.C.,  Cheniist.  Welsbach  Incandescent 

Gas-Light  Company.  Gloucester.  X.  J. 
*Charles  Gr.  Weaver.  C.E. 

CLASS  OF  1872. 

George  Pierrepont  Bland.  C.E..  Civil  Engineer.  3218  Wood- 
land Avenue.  Philadelphia.  Pa. 

Daniel  P.  Brunei'.  C.E..  Civil  Engineer.  Architect  and 
Builder.  4820  Morris  Street.  Germantown.  Philadel- 
phia. Pa. 

Henry  St.  Leger  Coppee,  C.E.,  U.  S.  Engineer,  Assistant 
in  local  charge  of  the  improvement  of  Yicksburg 
Harbor.  10  H  AAYishington  Street.  A  icksburg,  Miss. 

*F.  R.  Christian  Degenhart.  A.C. 

Harvey  S.  Houskeeper,  B.A..  Instructor  in  Physics.  Lehigh 
University,  South  Bethlehem.  Pa. 

Lentz  Edmund  Klotz,  C.E.,  Contractor  for  Crellin  &  Klotz. 
P.  O.  Box  55.  Mauch  Chunk.  Pa, 

Oscar  Moore  Lance.  A.  C.  Superintendent  Plymouth  AA'ater 
Company  and  Plymouth  Light.  Heat  and  Power  Com- 
pany, Cor.  Reynolds  Street  and  Shawnee  Avenue,  Lock 
Box  1034,  Plymouth.  Pa. 
*Deceased. 
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Raymundo  Floresta  de  Miranda,  C.E.,  Division  Engineer, 

Rio    de  Janeiro   and  Northern  R.  R.  Address:    E.  F. 

Principe  de  Grao  Para,  Estacaodo  Area],  Rio  de  Janeiro, 

Brazil. 
James  S.  Polhenms,  C.E.,  U.  S.  Assistant  Engineer,  Harbor 

Improvements,  Newport,  Benton  Co.,  Oregon. 
Henry  D.  Scudder,  C.E.,  Hillman  &  Scudder,  Lumber  and 

Coal,  344  Perry  Street,  Trenton,  N.  J. 

CLASS  OF  1873. 

Washington  Hopkins  Baker,  A.C.,  M.D.,  Medical  Examiner 
for  New  York  Life  Insurance  Co.,  and  for  Northwestern 
Life  Insurance  Co.  of  Milwaukee,  AVis. ;  Surgeon  and 
Major  Second  Regiment  National  Gruard  of  Pennsyl- 
vania; 1610  Summer  Street,  Philadelphia,  Pa. 

Robert  B.  Claxton,  C.E.,  Teller  City  Trust,  Safe  Deposit 
and  Surety  Co.,  334  So.  15th  Street,  Philadelphia,  Pa, 

James  P.  Stuart  Lawrance,  M.E.,  Passed  Assistant  Engi- 
neer U.  S.  Navy,  Office  of  Naval  Intelligence,  Bureau 
of  Navigation,  Navy  Department,  Washington,  D.  C. 

Hildebrando  Barjona  de  Miranda,  A.C.,  Professor  of  Eng- 
lish, College  of  Para,  Para,  Brazil. 

Wallace  M.  Scudder,  M.E.,  Publisher  Newark  Evening  News, 
844  Broad  Street,  Newark,  N.  J. 

CLASS  OF  1874. 

Caspar  Wistar  Haines  (A.M.,  Haverford),  C.E.,  Engineer's 
office,  Trenton  Branch,  Pennsylvania  R.  R.,  Norris- 
town,  Pa. 

William  D.  Hartshorne,  C.E.,  Superintendent  Arlington 
Mills,  Worsted  Department,  500  Broadway,  Lawrence, 
Mass. 

Allan  A.  Herr,  C.E.,  Real  Estate,  Insurance  and  Loan 
Agent,  108  East  King  Street,  Lancaster,  Pa. 

Thomas  Merritt,  C.E.,  T.  &  H.  K.  Merritt,  General  Man- 
agers Mutual  Life  Insurance  Co.  of  New  York  for 
Province  of  Ontario,  41  Yonge  St.,  Toronto,  Ontario, 
Canada. 
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William  Marshall  Rees,  C.E.,  Assistant  Chief  Engineer, 
Sanitary  District  of  Chicago,  Rialto  Building,  Chicago, 
111. 

CLASS  OF  1875. 

Charles  Julius  Beehdolt,  C.E.,  Assistant  Engineer,  New 
York  Division,  Pennsylvania  Ri  R.,  Jersey  City,  N".  J. 

Antonio  M.  Canadas,  A.C.,  Chemist,  Loja,  Ecuador, 

John  F.  Halbach,  B.A.,  B.M.,  Attorney  at  Law,  501  Chest- 
nut Street,  Philadelphia,  Pa. 

W.  Arthur  Lathrop,  C.E.,  General  Superintendent,  Lehigh 
Valley  Coal  Co.,  Wilkes  Barre,  Pa. 

Arthur  E.  Meaker,  C.E.,  Instructor  in  Mathematics,  Lehigh 
University,  155  North  Street,  Bethlehem,  Pa. 

Joseph  M.  Morrison,  Jr.,  C.E.,  Resident  Engineer,  Western 
Division,  Wabash  Railway,  Sta.  A.,  Kansas  City,  Mo. 

Francis  Sebastian  Pecke,  C.E.,  Engineer  for  Boards  of 
Water  and  Sewer  Commissioners;  F.  S.  Pecke  &  Co., 
Engineers  and  Contractors,  Water  Works  and  Sewer- 
age.  Residence  :   10  Massey  Avenue,  Watertown,  N.  Y. 

Edward  H.  Williams,  Jr.,  (B.A.,  Yale)  A.C.,  E.M.,  F.G.S.A., 
Professor  of  Mining  and  Geology,  Lehigh  University, 
117  Church  Street,  Bethlehem,  Pa. 

*Carl  F.  Zogbaum,  C.E. 

CLASS  OF  1876. 

Frank  C.  Angle,  C.E.,  Attorney  at  Law,  Danville,  Montour 
Co.,  Pa. 

James  DeWitt  Carson,  C.E.,  Proprietor  Columbia  Theatre, 
Chicago,  111. 

*Thomas  W.  Frederick,  M.E. 

William  Griffith,  C.E.,  Assistant  Geologist,  Geological 
Survey  of  Pennsylvania,  Room  45,  Coal  Exchange, 
Scranton,  Pa. 

C.  AVilliam  Macfarlane,  C.E.,  General  Manager,  American 
Life  Insurance  Co.,  Fourth  and  Walnut  Streets,  Phila- 
delphia, Pa. 
*Deceased. 
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Robert  AV.  Mahon,  C.E.,  (Ph.D.,  Johns  Hopkins),  316  North 

Exeter  Street,  Baltimore,  Md. 
J,  J.  de  Grama  Malcher,  M.E.,  Naval  Officer,  Custom  House, 

Para,  Brazil, 
Walter  Percival  Rice,  C.E.,  Civil  and  Consulting  Engineer, 

Room  5,  No.  8  Euclid  Avenue,  Cleveland,  Ohio. 
Henry    Richards,     E.M.,     Mining     Engineer,     Box     108, 

Dover,  N.  J. 
Louden  W.  Richards,  M.E.,  Superintendent  of  Open  Hearth 

Steel  Department,  ATellman  Iron  and  Steel  Co.,  Thur- 

low,  Pa. 
Charles   L.    Taylor,    E.M.,    General    Manager,    Carnegie, 

Phipps  &  Co.,  Limited,  Pittsburg,  Pa. 

CLASS  OF  1877. 

John  Eagley,  C.E.,  North  Springfield,  Erie  Co.,  Pa. 

Percival  D.  Giess,  C.E.,  Bethlehem,  Pa. 

Andrew  M.  Glassel,  C.E. 

GreorgeM.  Heller,  C.E.,  Bridge  Engineer,  853  North  20th 
Street,  Philadelphia,  Pa. 

Henry  S.  Jacoby,  C.E.,  Assistant  Professor  in  charge  of 
Graphics  and  Bridge  Engineering,  College  of  Civil 
Engineering,  Cornell  University.  Address:  3  Quarry 
Street,  Ithaca,  N.  Y. 

James  Fremont  Marsteller,  C.E.,  Division  Superintendent, 
Lehigh  Valley  Coal  Co.,  Snow  Shoe,  Centre  Co.,  Pa. 

Seizo  Miyahara,  C.E.,  Engineer  Office,  Interior  Depart- 
ment, Tokio,  Japan. 

Charles  R.  Rauch,  A.C.,  Central  Hotel,  Bethlehem,  Pa. 

Lewis  T.  Wolle,  C.E.,  Assistant  to  Chief  Engineer,  Union 
Pacific  Ry.,  Omaha,  Neb. 

CLASS  OF  1878. 

Charles  Bull,  M.E.,  Assistant  Librarian  and  Bursar,  Gen- 
eral Theological  Seminary,  Chelsea  Square,  New  York 
City. 

James  E.  Gilbert,  C.E.,  Cashier  First  National  Bank, 
Mitchell,  Dakota. 
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William  Convers  Hazlett,  M.E.,  Architect,  151  Broadway, 

New  York  City. 
Frank  P.  Howe,  (B.A.,  Brown),  E.M.,  General  Manager,  The 

North  Branch  Steel  Co.,  Danville,  Montour  Co.,  Pa. 
Nathaniel  Lafon,  Jr.,  M.E.,  Fruit  Grower  and  Farmer, 

Paisley,  Fla. 
Benjamin  B.   Nostrand,   Jr.,    M.E.,    Electrical  Engineer, 

United  States  Electric  Lighting  Co.,   120  Broadway, 

New  York  City. 
Milnor  P.  Paret,  C.  E.,  XJ.  S.  Resident  Engineer,  Savannah, 

Ga. 
Holbrook  F.  J.  Porter,  M.E.,  Superintendent  Cary  &  Moen 

Co.,  234  West  29th  Street,  New  York  City. 
William  K.  Randolph,  C.E.,  with  Norfolk  &  Western  R.R., 

Roanoke,  Va. 
Robert  H.  Read,  B.  A.,  Solicitor  of  Patents,  Office  of  Elec- 
trical Beview,  13  Park  Row,  New  York  City. 
Henry  C.  Wilson,  C.E.,  Chief  Clerk  U.  S.  Engineer  Office, 

Room  428,  Custom  House,  St.  Louis,  Mo. 


CLASS  OF  1879. 

James  S.  Cunningham,  M.E.,  Mining  Engineer,  Berwind- 
White  Coal  Mining  Co.,  P unxsutawney,  Pa. 

Joseph  Hill  Paddock,  M.E.,  Chief  Engineer,  H.  C.  Frick 
Coke  Co.,  Box  108,  Scottdale,  Pa. 

Fitz  William  Sargent,  C.E.,  Engineer  of  Tests,  Chicago, 
Burlington  &  Quincy  R.  R.,  142  North  Fourth  Street, 
Aurora,  111. 

Richard  H.  Tucker,  Jr.,  C.E.,  Assistant  Astronomer,  Na- 
tional Observatory,  Cordova,  Argentine  Republic,  S.A. 

CLASS  OF  1880. 

Abram  Bruner,  E.M.,  Division  Engineer,  Lynchburg  Divi- 
sion, Norfolk  &  Western  R.  R.  Address:  Care  of  Super- 
intendent's Office,  Roanoke,  Va. 

Murray  Morris  Duncan,  A.C.,  E.M.,  General  Manager 
Cardiff  Coal  and  Iron  Co.,  Cardiff,  Tenn. 
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Thomas  Hughlett  Hardcastle,  B.A.,  M.A.  ('82),  LL.B., 
Attorney  at  Law,  31  and  32  Patterson  &  Thomas  Block, 
Denver,  Col. 

John  Tinsley  Jeter,  E.M.,  Greneral  Manager,  The  Rock  Hill 
Granite  Company  and  The  Ryan  Slate  Company,  331 
E.  Broad  Street,  Bethlehem,  Pa. 

Charles  Francis  King,  A.C.,  Real  Estate  Dealer,  Manu- 
facturer of  Toilet  Soaps,  etc.,  Steelton,  Pa. 

George  Ernest  Potter,  C.  E. 

Fred.  Putnam  Spalding,  C.E.,  Engineer  in  Charge,  Street 
Extensions,  District  Commissioner's  Office,  Washing- 
ton, D.  C. 

Leonard  Blakslee  Treharne,  B.A.,  Journalist,  Hartford 
Times,  Hartford,  Conn. 

Benjamin  Russell  Van  Kirk,  M.E.,  Locomotive  Designer, 
Baldwin  Locomotive  Works,  2105  Green  Street,  Phila- 
delphia, Pa. 

*Frederick  Copeland  Wooten,  M.  E. 

CLASS  OF  1881. 

William  Simon  Cranz,  A.C. 

Alexander  Patrick  Crilly,  B.A. 

Thomas  Morgan  Eynon,  Jr.,  M.E.,  L.  Schutte  &;  Co.,  12th 
and  Thompson  Streets,  Philadelphia,  Pa. 

Charles  Weed  Gray,  A.C,  New  England  Passenger  Agent, 
S.  F.  &  W.  Ry.;  So.  Florida  R.  R.;  J.  T.  &  K.  W.  Sys- 
tem; J.,  St.  A.  &  H.  R,  Ry.:  211  Washington  Street, 
Boston,  Mass. 

Benjamin  Franklin  Haldeman,  E.M.,  Metallurgical  De- 
partment, Cambria  Iron  Co.  Address:  Cambria  Club 
House,  Johnstown,  Pa. 

Lewis  Stockton,  B.A.,  Counselor  at  Law,  284  Main  Street, 
Buffalo,  N.  Y. 

CLASS  OF  1882. 

Louis  Oscar  Emmerich,  E.M.,  Civil  and  Mining  Engineer, 

Hazleton,  Pa. 
Charles  Comstock  Hopkins,  B.S.,  C.E.  ('81),  of  The  Stanwix 

Engineering  Co.,  Rome,  N.  Y. 


138  ANNUAL  REGISTER  OF 

Elmer  Henry  Lawall,  C.E.,  Superintendent  Lehigh  & 
Wilkes  Barre  Coal  Co.,  Wilkes  Barre,  Pa. 

Robert  Thomas  Morris,  Jr.,  C.E.,  Supervisor  and  Assistant 
Train  Master,  Lewisburg  &  Tyrone  R.  R.,  Branch  of 
the  Pennsylvania  R.  R. ,  Lewisburg,  Pa. 

Eugene  Ricksecker,  C.E.,  Consulting  and  Constructing 
Engineer,  Room  15,  Roxwell  Building,  P.  O.  Box  289, 
Seattle,  Washington. 

John  Dougherty  Ruff,  E.M.,  1523  Spruce  Street,  Philadel- 
phia, Pa. 

*Samuel  Brenton  Sickler,  C.  E. 

Martin  Wittmer,  E.M.,  Mining  Engineer,  Glen  Shaw,  Alle- 
gheny Co.,  Pa. 

CLASS  OF  1883. 

*Enos  Kellar  Bachman,  E.M. 

Walter    Briggs,   B.A.,   Attorney    at   Law,    209    Wyoming 

Avenue,  Scranton,  Pa. 
Harry    Augustus    Butler,    B.S.,    with    M.    S.    Kemmerer, 

Mauch  Chunk,  Pa. 
Hedley  Vicars  Cooke,  B.  A.,  (LL.M.,  Columbian  University), 

Attorney  at  Law,  Ernest  &  Cranmer  Block,  Denver, 

Col. 
Francis  Joseph  Crilly,  B.A.,  M.A.  ('89),  Customs  Service, 

1239  North  Second  Street,  Philadelphia,  Pa.. 
Francis  Wharton  Dalrymple,  C.E.,  Road  Master,  Bradford 

Division,  New  York,  Lake  Erie  &  Western  R.  R. ,  Brad- 
ford, Pa. 
Timothy  James  Donahoe,  A.C.,  Superintendent  Magnetic 

Iron  Ore  Co.,  Carthage,  N.  Y. 
George  Francis  Duck,   E.M.,   Assistant  Manager,  Norfolk 

Coal  and  Coke  Co.     Address :  116  Fort  Greene  Place, 

Brooklyn,  N.  Y. 
Alfred  Edmund  Forstall,  M.E.,  Gras  Engineer,  440  Dearborn 

Avenue,  Chicago,  111. 
Nathaniel  Oliver  Goldsmith,  M.E.,  Engineer  Weir  Frog  Co., 

65  East  Fourth  Street,  Cincinnati,  Ohio. 
William  Theodore  Goodnow,  C.E.,  General  Manager,  Leba- 
non Electric  Light  and  Ice  Co.,  Lebanon,  Ky. 
*Deceased. 
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John  Daniel  Hoffman,  B.A.,  M.A.  ('89),  Counselor  at  Law, 
Bethlehem,  Pa. 

George  Go  wen  Hood,  C.E.,  Assistant  Engineer,  Central 
R.  R.  of  New  Jersey,  Mauch  Chunk,  Pa. 

Garrett  Linderman  Hoppes,  C.  E.,  Eagle  Hotel,  Bethle- 
hem, Pa. 

Julian  de  Bruyn  Kops,  Jr.,  (B.E.,  University  of  Georgia), 
C.E.,  Assistant  City  Surveyor,  Bos  19,  Savannah,  Ga. 

Preston  Albert  Lambert,  B.A.,  Instructor  in  Mathematics, 
Lehigh  University,  South  Bethlehem,  Pa. 

Edwin  Francis  Miller,  M.E.,  with  R.  D.  Wood  &  Co., 
Camden,  X.  J. 

Rev.  Wilson  Franklin  More,  B.A.,  Pastor  Salem  Reformed 
Church,  Catasauqua,  Pa. 

Nelson  Morrow,  M.E.,  Superintendent  of  the  Deep  Rock 
Springs,  Oswego,  N.  Y. 

Thomas  Nicholson,  Jr.,  M.E.,  Ashbourne,  Pa. 

George  Spencer  Patterson,  E.M.,  Fraser,  Patterson  & 
Surls,  Engineers  and  Chemists,  Anniston,  Ala. 

Rembrandt  Richard  Peale,  B.S.,  Secretary  and  Treasurer, 
Bloomington  Mining  Co.,  407  Walnut  Street,  Phila- 
delphia, Pa. 

Henry  Allebach  Porterfield,  E.M.,  Edgar  Thomson  Steel 
Works  and  Furnaces.  Address :  Care  of  Carnegie, 
Phipps  &  Co.,  Limited,  Braddock,  Allegheny  Co.,  Pa. 
Residence,  309  S.  Hiland  Avenue,  Pittsburg,  Pa. 

Francis  Henry  Purnell,  C.E.,  E.M.,  Clerk  of  the  Circuit 
Court  for  Worcester  County,  Snow  Hill,  Md. 

Jesse  Wilfred  Reno,  E.M.,  Mining  Engineer  and  Metal- 
lurgist, Box  733,  Leadville,  Col. 

Charles  Loomis  Rogers,  M.E.,  General  Manager,  Milton 
Car  Works,  Milton,  Pa. 

John  Ruddle,  M.E.,  General  Supervisor,  Canal  Depart- 
ment, The  Lehigh  Coal  and  Navigation  Co.,  Mauch 
Chunk,  Pa. 

Charles  Henry  Stinson,  B.S.,  Attorney  at  Law,  Norris- 
town,  Pa. 

•Robert  Stinson,  B.S. 
*Deceased. 
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CLASS  OF  1884. 

Robert  Grier  Cooke.  B.A.,  Assistant  to  the  General 
Manager  New  York  Sun's  Telegraphic  Bureau,  Room 
6,  Sun  Building,  New  York  City. 

Henry  Bowman  Douglas.  E.M..  Mining  Engineer,  Cardiff 
Coal  and  Iron  Co..  Cardiff,  Tenn. 

William  Banks  Foote,  E.M.,  Box  7-42.  Birmingham.  Ala. 

Harry  Tall  man  Harper.  C.E. 

Harry  Hurd  Hillegass.  C.E..  Civil  Engineer,  Reading,  Pa. 

Edwin  Franklin  Hofford,  C.E.,  Secretary  and  Treasurer, 
Birmingham  and  Bessemer  R.R.,  Birmingham,  Ala. 

John  Andrew  Jardine.  E.M.,  Superintendent  Cumberland 
Gap  Iron  Co.:  Secretary  and  Treasurer,  The  Davis 
Quarry  Co.,  Middlesborough,  Ky. 

James  Warner  Kellogg.  M.E.,  Engineer  Department, 
United  Edison  Manufacturing  Co.,  65  Fifth  Avenue, 
New  York  City. 

David  Garrett  Kerr.  B.M.,  Edgar  Thomson  Steel  Works, 
Wilkinsburg,  Pa. 

Frederick  Bowman  Langston,  C.E.,  Architect,  1225  Bed- 
ford Avenue,  Brooklyn,  ]ST.  Y. 

William  Langston,  C.E..  with  Dean  &  Westbrook,  Bridge 
Engineers  and  Contractors,  32  Liberty  St.,  New  York 
Ciiy. 

Robert  Packer  Linderman.  Ph.B..  President  of  the  Beth- 
lehem Iron  Company ;  President  of  the  Lehigh  Valley 
N ational  Bank.     Address:  South  Bethlehem,  Pa. 

Joseph  Franklin  Merkle,  C.E.,  Instructor  in  Civil  Engi- 
neering, Lehigh  University,  Bethlehem,  Pa. 

Harry  Krider  Myers.  C.E..  Miner  and  Shipper  of  Clearfield 
Bituminous  Coal.  Osceola  Mills,  Clearfield  Co.,  Pa. 

Albino  Rosendo  Nuncio,  M.E.,  3d  Officer  of  the  4th  Section 
of  the  Department  of  Public  Works  of  the  Mexican 
Republic,  City  of  Mexico. 

James  Ward  Packard,  M.E.,  General  Superintendent,  The 
Packard  Electric  Co.,  Warren,  O. 

Alfred  Scull  Reeves,  E.M.,  Tubal  Smelting  Works,  760  and 
762  South  Broad  Street,  Philadelphia,  Pa. 
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Barry  Searle,  A.C.,  Knoxville,  Term. 

Lewis  Buckley  Semple,  B.A.,  Instructor  in  Rhetoric, 
Lehigh  University,  Bethlehem,  Pa. 

Augustus  Parker  Smith,  M.E.,  Counselor  at  Law  and 
Mechanical  Expert,  261  Broadway,  New  York  City. 

Murray  Stewart,  M.E.,  Assistant  Road  Foreman  of  Engi- 
neers of  the  Middle  Division,  Pennsylvania  R.  R,  Co., 
P.  0.  Box  183,  Harrisburg,  Pa. 

Richard  Washington  Walker,  C.E.,  Engineer  in  Ghiate- 
malan  Commission  for  Survey  of  Boundary  between 
Guatemala  and  Mexico,  Gruatemala,  Centro-America. 

James  Angus  Watson,  C.E.,  Patent  Attorney,  931  F  Street, 
Washington,  D.  C. 

CLASS  OF  1885. 

Warren  Howard  Allen,  A.  C. ,  Athens,  Pa. 

Harrison  Link  Auchmuty,  C.E.,  Draughtsman,  H.  C. 
Frick  Coke  Co.,  Scottdale,  Pa. 

Theodore  Weld  Birney,  C.E.,  Attorney  at  Law,  23^  White- 
hall Street,  Atlanta,  Gra. 

Harry  Luther  Bowman,  B.M.,  Roller,  32-inch  Steel  Plate 
Mill,  Park  Bros.  &  Co.,  Limited,  5807  Walnut  Street, 
E.E.,  Pittsburg,  Pa. 

William  Harvey  Cooke,  B.A.,  M.D.,  Denver,  Col. 

William  Noble  Eclson,  C.E.,  Superintendent  of  Works, 
Berlin  Iron  Bridge  Co.,  East  Berlin,  Conn. 

John  Roberts  Engelbert,  C.E.,  Chief  Engineer  and  Asst. 
G-eneral  Manager,  East  Tennessee  Mining  and  Improve- 
ment Co.,  South  Watauqua,  Carter  Co.,  Tenn. 

Felix  Freyhold,  C.E.,  Draughtsman,  Bureau  of  Yards  and 
Docks,  Navy  Department,  Washington,  D.  C. 

Irving  Andrew  Heikes,  E.M.,  Professor,  Normal  School, 
Millersville,  Pa. 

David  Kirk  Nicholson,  M.E.,  Assistant  Superintendent  of 
Rolling  Mills,  Pennsylvania  Steel  Co.,  Lock  Box  9, 
Steelton,  Pa. 

*Fayette  Brown  Petersen,  C.E. 
*Deceased. 
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John  Bertech  Price.    C.E..    Teller.   First  National  Bank, 

Hazleton,  Pa. 
Harry    William    Rowley.    M.E.,    Draughtsman.    Dickson 

Manufacturing  Co..  330  Washington  Avenue.  Scranton, 

Pa. 
*Elliot  Otis  Smith,  C.E. 
Clarence    Moncure    Tolman.    M.E..    Electrical    Engineer 

Portland,  Oregon. 
John   R.    Wagner.    M.E..    General   Scientific  Assistant  to 

Hon.  Eckley  B.  Coxe.  Drifton,  Luzerne  Co.,  Pa. 
James  Hollis  Wells.   C.E..   with  J.  D.  &  T.  E.  Crimmins, 

Contractors.  1043  Third  Avenue.  New  York  City. 
Cabell  Whitehead.   B.M.,    Assayer.    Bureau   of  the   Mint, 

Washington,  D.  C. 

CLASS  OF  1886. 

G-eorge  Rodney  Booth.  Ph.B..  Attorney  at  Law,  Office 
with  W.  E.  Doster.  Esq..  Broad  and  Main  Streets.  Resi- 
dence.  110  Market  Street.  Bethlehem.  Pa. 

Richard  Singmaster  Breinig,  B.S.,  E.M.,  Assistant  Engi- 
neer, Kansas  Division.  Union  Pacific  Ry..  N.  E.  Cor. 
9th  and  Broadway.  Kansas  City.  Mo. 

John  Henry  Brown.  C.E..  Assistant  Engineer.  Blast  Ten- 
nessee, Virginia  &:  Georgia  Ry. ,  Knoxville,  Tenn. 

Charles  Ellsworth  Clapp.  Ph.B..  Irvine  k  Clapp,  Attor- 
neys and  Counselors  at  Law.  ]STew  York  Life  Building. 
Omaha,  2s" eb. 

George  Henry  Cobb.  M.E..  Chief  Engineer.  New  York  Di- 
vision. National  Transit  Co..  Elmira.  N.  Y. 

William  Henry  Dean.  E.M..  A.C.,  Professor  of  Chemistry, 
Harry  Hillman  Academy.  171  South  Franklin  Street, 
Wilkes  Barre,  Pa. 

Frederick  William  Fink,  C.E. 

Robert  Caldwell  G-otwald.  C.E..  Assistant  Engineer.  Mis- 
souri Pacific  Railway.  Talmage.  Neb. 

Lewis  John  Henry  Grossart.  C.E..  Civil  Engineer  and  Sur- 
veyor. Rooms  8  and  9,  Globe  Building,  Bethlehem,  Pa, 
*Peceased. 
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Max   Sigismund    Hanauer,    A.C.,    Manager  Union    Assay 

Office,  Salt  Lake  City,  Utah. 
Solomon  Jacob  Harwi,  C.E.,  Chief  Engineer's  Office, Lehigh 

Valley  Railroad,  Box  186,  Mauch  Chunk,  Pa, 
Simeon  Cole  Hazelton,  E.M.,  Mingo  Furnace  Co.,  Sandy, 

Utah. 
Mark  Anthony  de  Wolfe  Howe,  Jr.,  B.A.,  (B.A.  and  A.M., 

Harvard),     Assistant     Editor,     Yout7i's     Companion,    41 

Temple  Place,  Boston,  Mass. 
Charles  Alexander  Junken,  C.  E.,  Computer,    Ordnance 

Office,  War  Department,  Washington,  D.  C. 
Guadalupe  Lopez  de  Lara,   M.E.,    Guadalajara,  Jalisco, 

Mexico. 
Charles  Augustus    Luckenbach,    B.M.,    Clerk    of    Police 

Courts,    121    Carroll  Avenue,    Angelino   Heights,    Los 

Angeles,  Cal. 
William    Anthony    Lydon,     E.M.,     Assistant     Engineer, 

Chicago  Lake  Tunnel,  2952  Indiana  Ave.,  Chicago,  111.. 
Paul    Douglass    Millholland,     C.E.,    Assistant    Engineer, 

George's  Creek  &  Cumberland  R.  R.,  Windsor  Hotel, 

Cumberland,  Md. 
Henry  Gerber  Reist,  M.E.,  113  Franklin  Street,  Lynn,  Mass. 
Joseph  William  Richards,  A.C.,  Instructor  in  Metallurgy 

and  Blowpiping,  Lehigh  University,  Church  and  Centre 

Streets,  Bethlehem,  Pa. 
George  Mann  Richardson,  A. C,  (Ph.D.,  Johns  Hopkins), 

Instructor    in   Chemistry,    Lehigh  University,    South 

Bethlehem,  Pa. 
Augustus  Stoughton  Ross,  M.E.,  The  Cyclone  Pulverizer 

Co.,  15  State  Street,  New  York  City. 
*George  Arthur  Ruddle,  Ph.B. 
William  Heysham  Sayre,  Jr.,  M.E.,  McDonald  &  Sayre, 

Railroad    Contractors.      Address :    South    Bethlehem, 

Penna. 
John    Selmar    Siebert,    C.E.,    United    States    Coast    and 

Geodetic    Survey,    1911    Harewood    Avenue,    LeDroit 

Park,  Washington,  D.C. 
*Deceased. 
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John  Henry   Spengler,    C.E.,    with    Sanitary    District   of 

Chicago,  Eialto  Building,  Chicago,  111. 
Edwin  Stanton  Stackhouse,  E.M.,  Dealer  in  Mine  Timber, 

Shickshinny,  Pa. 
Theodore     Stevens,     E.M.,     Superintendent,     The    Metal 

Reduction  Syndicate,  Limited,  Patricroft,  Manchester, 

England. 
Joseph  Kiddoo  Surls,   B.M.,  with  the  Reading  Iron  Co., 

Reading,  Pa. 
Rev.  William  Patterson  Taylor,  B.A.,  Assistant  to  Rector  of 

St.  Luke's  Church,  Scranton,.  Pa. 
Harry  Toulmin,  Ph.B.,  M.D.,   Physician,    923  N.  Charles 

Street,  Baltimore,  Md. 
Priestly  Toulmin,  E.M.,  Mining  Engineer,  Sloss  Iron  and 

Steel  Company,  Coalburg,  Ala. 
Curtis  Hussey    Veeder,    M.E.,    Draughtsman,   Thomson- 
Houston  Electric   Co.,    620   Atlantic  Avenue,   Boston, 

Mass.      Address  :  113  Franklin  Street,  Lynn,  Mass. 

CLASS  OF  1887. 

Frank  Fielding  Amsden,  E.M.,  Lackawanna  Iron  and 
Steel  Company,  Scranton,  Pa. 

Robert  Webb  Barrell,  E.M.,  Manager  of  Assaying  Depart- 
ment, Carlisle  Development  Co.,  Carlisle,  Grant  Co., 
New  Mexico. 

Alexander  Bonnot,  C.E.,  Laclede  Gas  Works,  Main  and 
Howard  Streets,  St.  Louis,  Mo. 

Charles  Austin  Buck,  A.  C. ,  Assistant  Chemist,  Bethlehem 
Iron  Co.,  South  Bethlehem,  Pa. 

Julian  Carter  Buckner,  M.E.,  1009  McCulloch  Street, 
Baltimore,  Md. 

Benjamin  Amos  Cunningham,  C.E.,  Assistant  Engineer, 
Lehigh  Valley  R.  R.,  Mauch  Chunk,  Pa. 

Eugene  Diven,  M.E.,  Superintendent  of  Construction  De- 
partment, LaFrance  Fire  Engine  Co.,  957  Lake  Street, 
Elmira,  N.  Y. 

Alfred  Doolittle,  B.A.,  Instructor  in  the  Lehigh  University, 
Bethlehem,  Pa. 
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Francis  Rouad  Dravo,  M.E.,  Dravo  &  Black,  804  Lewis 
Block,  Pittsburg,  Pa. 

Milton  Henry  Fehnel,  B.S.,  A.C.  ('89),  Assistant  Chemist, 
E.  C.  Knight  &  Co.,  Sugar  Refiners,  601  Swanson 
Street,  Philadelphia,  Pa. 

Rev.  Harvey  Sheaf e  Fisher,  B.A.,  Assistant  Rector,  The 
Church  of  the  Nativity,  South  Bethlehem,  Pa. 

Kenneth  Frazier,  B.A.,  Paris,  France.  Address:  Care  of 
Prof.  B.  W.  Frazier,  South  Bethlehem,  Pa, 

*Henry  Stevens  Haines,  M.E. 

John  Benjamin  Franklin  Hittell,  C.E.,  Assistant  Engineer, 
Street  Department,  City  Hall,  Chicago,  111. 

John  Myers  Howard,  M.E.,  Draughtsman,  Latrobe  Steel 
Works,  Latrobe,  Pa. 

Charles  Colcock  Jones,  B.S.,  Manager,  Virginia  Nail  and 
IronWorks,  Reusens,  Campbell  Co.,  Va, 

William  Frederick  Kiesel,  Jr.,  M.E.,  Draughtsman,  Penn- 
sylvania R,  R.  Car  Shops,  Altoona,  Pa. 

James  Wesson  Kittrell,  C.E.,  of  the  Stanwix  Engineering 
Co.,  Hydraulic   and  Sanitary  Engineers,  Rome,  N.  Y. 

Frederick  Hayes  Knorr,  A.C,  Chemist,  John  Illingworth 
&  Co.,  New  Jersey  Steel  Works,  68  Park  Place,  New- 
ark, N.  J. 

John  Walter  LaDoo,  C.E.,  of  the  Stanwix  Engineering  Co., 
Rome,  N.  T. ;  Engineer  American  Pipe  Mfg.  Co.,  Phila- 
delphia, Pa.    Address:  Greenville,  S.  C. 

Samuel  Davis  Langdon,  M.E.,  Roane  Iron  Co.,  Chatta- 
nooga, Tenn. 

Grarrett  Brodhead  Linderinan,  Ph.B.,  Linderman  &  Skeer, 
Stockton,  Pa. 

James  Alexander  Morrow,  C.E.,  Hydaulic  Engineer,  Ameri- 
can Water  Works  and  Guarantee  Co.,  Limited,  Lewis 
Block,  Pittsburg,  Pa, 

Harry  Smuller  Meily,  C.E.,  Engineer  Corps,  P.  R,  R., 
Trenton,  N.  J. 

Henry  Benjamin  Charles  Nitze,  B.S.,  E.M.,  with  Phillips  & 
Claghorn,  Engineers,  Chemists  and  Assayers,  2014  Mor- 
ris Avenue  (P.  O.  Drawer  848),  Birmingham,  Ala. 
*  Deceased. 
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George  Francis  Pettinos,  M.E.,  Draughtsman,  Bethlehem 
Iron  Co.,  Bethlehem,  Pa. 

Robert  Henry  Phillips,  C.E.,  office  of  Robert  A.  Phillips  & 
Son,  1425  New  York  Avenue,  Washington,  D.  C. 

Rufus  King  Polk,  B.S.,  E.M.,  Chemist  and  Engineer,  Mon- 
tour Iron  and  Steel  Co.,  Danville,  Pa. 

Charles  Pope  Pollak,  C.E.,  Superintendent  of  Signals, 
Chicago,  Milwaukee  &  St.  Paul  Railway,  Milwaukee, 
Wis. 

Mason  Delano  Pratt,  C.E.,  Assistant  Chief  Engineer,  The 
Johnson  Steel  Street  Rail  Company,  Johnstown,  Pa. 

Evan  Turner  Reisler,  C.E.,  Roadmaster,  Delaware  Divi- 
sion, New  York,  Lake  Erie  &  Western  R.  R.,  15  Mary 
Street,  Port  Jervis,  N.  Y. 

George  Thomas  Richards,  C.E.,  Chief  Engineer,  McKees- 
port  &  Belle  Vernon  R.  R. ,  Pittsburg,  Pa. 

*John  Warwick  Scull,  M.E. 

Frank  Stuart  Smith,  A.C.,  Superintendent  Carbon  De- 
partment, The  Westinghouse  Electric  Co., Pittsburg, Pa. 

Elmer  Ellis  Snyder,  C.E.,  Roadmaster,  Memphis  Line, 
Louisville  &  Nashville  R.  R.,  Paris,  Tenn. 

Harry  Harkness  Stoek,  B.S.,  E.M.,  Instructor  in  Mining 
and  Geology,  Lehigh  University,  South  Bethlehem,  Pa. 

*Otway  Owen  Terrell,  M.E. 

Edward  Power  Van  Kirk,  B.M.,  with  the  Westinghouse 
Electric  and  Manufacturing  Co.  Address :  Pittsburg,  Pa. 

August  Julius  Wiechardt,  M.E.,  Instructor  in  Mechanic 
Arts  and  Drawing,  Mechanical  Department,  Iowa 
Agricultural  College,  Ames,  Iowa. 

Henry  August  Julius  Wilkens,  B.S.,  E.M.,  General  Mana- 
ger, Gold  King  Mining  Co.;  Cincinnati  Belle  Mining 
and  Milling  Co.;  Julian,  San  Diego  Co.,  Cal. 

Frank  Williams,  B.S.,  E.M.,  Superintendent,  Chicago 
Horse  Shoe  Co.,  720  The  Rookery,  Chicago,  111. 

Nissley  Joseph  Witmer,  C.E.,  Assistant  Engineer,  Norfolk 
&  Western  R.  R.,  P.  O.  Box  9,  Ceredo,  Wayne  Co.,W.Va. 
*Deceased. 
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Wade  Hampton  Woods,  B.S.,  E.M. 

George  Frederic  Yost,  M.E.,  Bass  Foundry  and  Machine 

Works,  Fort  Wayne,  Ind. 
Charles  F.  Zimmele,  Ph.B.,  Bethlehem,  Pa. 

CLASS  OF  1888. 

Charles  Lambert  Addison,  M.E.,  Superintendent  of  Con- 
struction, Wharton  R.  R.  Switch  Co.,  Jenkintown,  Pa. 
George  Reade  Baldwin,  M.E.,  Electrician,  257  West  25th 
Street,  New  York  City. 

Charles  Lincoln  Banks,  B.S.,  Medical  Student,  College  of 
Physicians  and  Surgeons,  New  York  City.  Address: 
Bridgeport,  Conn. 

Edmund  A.  Bates,  C.E.,  Chariest  own,  W.  Va. 

William  Donaldson  Beatty,  C.E.,  Draughtsman,  Phoenix 
Bridge  Co.,  Lock  Box  86,  Phcenixville,  Pa. 

Hubert  Alexander  Bonzano,  C.E.,  Phoenix  Bridge  Com- 
pany, Phoenixville,  Pa. 

William  Bradford,  C.E.,  Office  of  the  Pennsylvania  R.  R., 
Altoona,  Pa. 

Adolph  Theodore  Bruegel,  M.E.,  Instructor  in  Mathemat- 
ics and  Mechanical  Drawing,  Cogswell  Polytechnic 
College,  Cor.  26th  and  Folsom  Streets,  San  Francisco, 
Cal. 

Otto  Cornelius  Burkhardt,  B.S.,  E.M.,  Resident  Engineer, 
Lykens  Valley  Coal  Co.,  and  Summit  Branch  R,  R.  Co., 
Commercial  Hotel,  Lykens,  Dauphin  Co.,  Pa. 

Charles  Noble  Butler,  C.E.,  Fehr  &  Butler,  Civil  Engi- 
neers, Knecht  Building,  S.  Third  Street,  Easton,  Pa. 

Morton  Lewis  Byers,  C.E.,  Assistant  Engineer,  Mainte- 
nance of  Way  Department,  Erie  and  Ashtabula  Divi- 
sion, Pennsylvania  Railroad,  Y.  M.  C.  A.  Building, 
New  Castle,  Pa. 

John  Jesse  Clark,  M.E.,  Fall  Brook  Coal  Co.,  Corning, 
N.  Y.     Address:  33  West  Pultney  Street. 

George  Philip  Connard,  C.E.,  with  Cofrode  &  Savior, 
Pottstown,  Pa. 

Reuben  Daniels,  C.E.,  Civil  Engineer,  Pittsburg  Plate 
Glass  Co.,  Ford  City,  Pa, 
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George  Herschel  Davis,  C.E..  Assistant  Engineer.  Vermont 

Marble  Co.,  Proctor.  Vt 
William  Schaff  Davis.  C.E..  Assistant  Engineer,  Allentown 

Terminal  Railroad,  Eagle  Hotel.  Allentown,  Pa. 
Philip  Hoffecker  DeWitfc,   C.E..  Office  of  Principal  Assist 

ant   Engineer.    Lehigh  Valley   Railroad.    Washington 

Street.  Jersey  City.  IS".  J. 
Manuel  Victor  Domenech,  C.E.,  Office  of  Principal  Assist- 
ant Engineer.    Lehigh   Valley   Railroad.    Washington 

Street.  Jersey  City.  N.  J. 
George  Patterson  Bravo.  M.E..  with  Fra>er  &;  Chalmers. 

Mining  Machinery.  242  Dearborn  Ave.,  Chicago,  111. 
Charles  Wesley  Focht.  C.E..  15  N.  Centre  Street.  Pottsville. 

Pa. 
George  Steinman  Franklin.  M.E..  with  G.  M.  Steinman  & 

Co.,  Hardware.  26  and  28  W.  King  Street,  Lancaster.  Pa. 
Samuel  Wilson  Frescoln.   C.E..  with  the  Nicaragua  Canal 

Construction  Company.  San  Juan  del  Norte  or  Grey- 
town.  Nicaragua.  Central  America. 
Louis  Prevost  Gaston.  B.S..  C.E.C89).  Pottstown.  Pa. 
William  Gates,  Jr..  C.E..  Draughtsman.  H.  C.  Frick  Coke 

Co.,  Scottdale.  Pa. 
James  Bolan   Glover.    Jr..   M.E.,   Chief  Clerk  to  General 

Superintendent.    Marietta   &:   Northern   Georgia   Ry._ 

Marietta,  Ga. 
Hughlett  Hardcastle.  M.E..  Eastern.  Md. 
George  Augustus  Hart.  M.E..  Bethlehem  Iron  Co..  417  E. 

Third  Street,  South  Bethlehem.  Pa. 
Robert  Browne  Honeyman.  B.  S..  46  Market  Street,  Pough- 

keepsie,  N.  Y. 
Sterry  Henry  Jencks.  C.E..  Assistant  Resident  Engineer. 

Clinch  Valley  Division.    Norfolk   &    Western   R.    R.. 

Guest's  River  P.  O.,  Wise  Co.,  Va. 
Alfred  Eli  Lewis.  Jr..  B.S..  E.M..  Milford.  Pike  Co..  Pa. 
James  Struthers  Mack.  C.E..  Assistant  Engineer.  Rockhill 

Iron  &  Coal  Co..  R'ickhil]  Furnace.  Huntingdon  Co.,  Pa. 
Charles  Donnell  Marshall,  C.E.,  Secretary  Shinier  Bridge 

Company,  48th  Street  and  A.  V.  R.  R..  Pittsbuig,  Pa, 
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Howard  Hale  McClintic,  C.E.,  Shiftier  Bridge  Company, 
48th  Street  and  A.  V.  R.  R,  Pittsburg,  Pa. 

Walter  Ashfield  McFarland,  M.E.,  Inspector  of  U.  S.  Har- 
bor Improvements,  Box  102,  Station  A,  New  York  City. 

Howard  Leoser  Mcllvain,  A.C.,  William  Mcllvain  &  Sons. 
Manufacturers  of  Boiler  Plate,  Box  173,  Reading,  Pa. 

Charles  Henry  Miller,  C.E.,  Wetzel  &  Miller,  Civil  Engi- 
neers and  Surveyors,  Sioux  City,  Iowa. 

George  Philips  Miller,  (B.A.  and  M.A.,  Bucknell),  C.E., 
Bowers  &  Miller,  Mining  and  Milling  Engineers,  Min- 
ing Machinery,  General  Agents  Stillwell  &  Bierce  Mfg. 
Co.,  Dayton,  O.  Address:  36-38  Good  Block,  Denver, 
Col. 

John  Hoff  Millholland,   C.E.,  Assistant  Engineer, 

R.  R.,  Winstead,  K  C. 

Harlan  Sherman  Miner,  A.  C. ,  Assistant  Chemist,  Welsbach 
Incandescent  Gas-Light  Co.,  Gloucester,  !N".  J. 

Harry  Semple  Morrow,  M.E.,  Draughtsman  for  J.  P. 
Witherow,  Engineer  and  Contractor,  Room  608  Lewis 
Block,  Pittsburg,  Pa. 

Daniel  Livermore  Mott,  C.E. 

William  Lynville  ]Neill,  B.S.,  Law  Student  with  Sherman 
&  Grumbine,  64  W.  Spruce  Street,  Titusville,  Pa, 

Howard  Segar  Neiman,  A.C.,  Superintendent  Albany  Coal 
Tar  Dye  and  Chemical  Co.,  79  Clinton  Avenue,  Albany, 
K  Y. 

Harry  Palmer,  C.E.,  Engineer  on  the  P.  W.  &  B.  R,  R,, 
1908  Market  Street,  Wilmington,  Del. 

Charles  Jeremiah  Parker,  C.E.,  Engineer  Corps,  Lehigh 
Valley  Railroad,  Mauch  Chunk,  Pa. 

Robert  Swain  Perry,  A.C.,  Chemist  and  Mining  Engineer, 
P.  O.  Box  62,  Piedmont,  Calhoun  Co.,  Ala. 

Francis  William  Birchall  Pile,  E.M.,  Clerk,  Bethlehem 
Iron  Co.,  Eagle  Hotel,  Bethlehem,  Pa, 

Albert  George  Rau,  B.S.,  Instructor,  Moravian  Parochial 
School,  110  First  Avenue,  Bethlehem,  Pa. 

Clarence  Elmer  Raynor,  C.E.,  Engineer  Corps,  Lehigh 
Valley  R.  R.,  Burdette,  N.  Y, 


150  AJSISTTAX  REOISTER  OF 

William  Pemberton  Richards,  C.E.,  in  Charge  of  Survey 

of    the  Third  District.  Mississippi  River   Commission, 

Greenville,  Miss. 
Osmond  Rickert,   C.E.,  Engineer  Corps,    Gr.  B.    Markle  & 

Co.,  Jeddo,  Pa.     Address:  Hazle  Brook,  Luzerne  Co., 

Pennsylvania. 
William  Richard  Sattler.  M.E..  North  German  Lloyd  S.  S. 

Co.,  Bremen,  Germany. 
Eugene  Hicks  Shipman,    C.E.,   Borough  Engineer,    East 

Third  Street,  South  Bethlehem,  Pa. 
"William  Alonzo  Stevenson,  M.E.,  Superintendent's  Office, 

Northern  Division,  Lehigh  Valley  R.  R.,  Sayre,  Pa. 
Wyndham  Harvey  Stokes,  B.S.,  E.M.,  Gordonsville,  Va, 
Winner  Marshall  Webb,  M.E.,  Bethlehem,  Pa. 
Harvey  Musser  Wetzel.  C.E..  Wetzel  £  Miller,   Civil  Engi- 
neers and  Surveyors,  Room  12,  Chamber  of  Commerce, 

Sioux  City,  Iowa. 
Winter  Lincoln  Wilson,  C.E.,  Draughtsman,  Maintenance 

of  Way  Corps,  Philadelphia.  Wilmington  &:  Baltimore 

R.  R.,    and    Baltimore    &    Potomac   R.   R.,    5  E.  8th 

Street,  Wilmington,  Del. 
Edward  Benjamin  Wiseman,  C.E.,    Assistant  Supervisor, 

Philadelphia  &  Erie  R.  R.  and  Northern  Central  Ry., 

329  Maynard  Street,  Williamsport,  Pa. 
Shuntaro  Tamaguchi,  C.E.,    (and  Imperial  University  of 

Tokio)  72,   Shimo  ZSTi  Bancho,   Kajimochi  Ku,   Tokio, 

Japan. 
Luther  Reese  Zollinger,  C.E.,  Assistant  Engineer's  Office, 

Pennsvlvania  R.  R.,  Harrisburg,  Pa. 


CLASS  OF  1889. 

James  Willoughby  Anderson,  B.S.,  E.M. 

Pearce  Atkinson,  M.E.,  Construction  Department,  Union 

Pacific  Railway.  Salt  Lake  City,  Utah. 
Gustav  Avers,  M.E.,  Washington,  D.  C. 
Ralph  Putnam  Barnard,  C.E.,  Assistant   Cashier  Mutual 

Trust  Co.,  907  R  Street,  N.  W.,  Washington,  D.  C. 
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Albert  Harlan  Bates,  M.E.,  Student  at  Law  with  E.  L. 
Thurston,  Patent  Lawyer,  22  Wilshire  Building,  Cleve- 
land, Ohio. 

Samuel  Erwin  Berger,  B.A.,  Instructor  in  Latin,  Central 
High  School,  S.  E.  cor.  Broad  and  Green  Streets, 
Philadelphia,  Pa. 

Charles  Hudson  Boynton,  B.S.,  Washington,  D.C. 

Joseph  Leander  Budd,  A.C.,  Chemist,  Edgar  Thomson 
Steel  Works,  Braddock,  Pa. 

Edgar  Campbell,  B.A.,  Theological  Student,  Seminary  of 
the  Reformed  Church  in  the  United  States,  Lancaster, 
Pa. 

Francis  Joseph  Carman,  A.C.,  Chemist,  Emery  Manufac- 
turing Co.,  41  Main  Street,  Bradford,  Pa. 

Herbert  Mackenzie  Carson,  M.E.,  Motive  Power  Depart- 
ment, Pennsylvania  R.  R.,  1311  Thirteenth  Street, 
Altoona,  Pa. 

Holden  William  Chester,  C.E.,  Engineer  Corps  on  Con- 
struction of  Ohio  Extension,  Norfolk  &  Western  R,  R., 
Elkhorn,  McDowell  Co.,  W.  Va. 

Charles  William  Corbin,  B.S.,  Superintendent  of  the  Rico 
Sampling  and  Smelting  Co.,  Rico,  Col. 

Justice  Cox  Cornelius,  C.E.,  Assistant  Engineer,  Philadel- 
phia &  New  York  Division  of  the  Philadelphia  & 
Reading  R.  R.,  Ninth  and  Green  Streets,  Philadelphia, 
Pa. 

William  Albert  Cornelius,  M.E.,  Draughtsman,  Homestead 
SteelWorks,  Carnegie,  Phipps  &  Co.,  Limited,  Mun- 
hallP.  0.,  Pa. 

Charles  Herbert  Deans,  C.E.,  Assistant  Engineer,  Sooy- 
smith  &  Co.,  Contracting  Engineers,  2  Nassau  Street, 
New  York  City. 

Charles  Estell  Dickerson,  Jr.,  B.S.,  Assistant  Superintend- 
ent, Mount  Hermon  School,  Mount  Hermon,  Franklin 
Co.,  Mass. 

Emil  Diebitsch,  C.E.,  Street  Department,  Office  of  the 
Engineer  Commissioner,  Washington,  D.  C. 

John  Webster  Dougherty,  B.S.,  Steelton,  Pa, 
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Ralph  Marshall  Dravo,  B.S.,  132  Western  Avenue,  Alle- 
gheny, Pa. 

Ernest  Hipolite  Du  Vivier,  A.C.,  Xew  York  City. 

William  Dolloway  Farwell,  B.A.,  Editorial  Rooms,  New 
York  Tribune,  Tribune  Building,  New  York  City. 

Arthur  Hugh  Frazier,  B.  A.,  Halle,  Germany.  Address:  Care 
of  Prof.  B.  W.  Frazier,  South  Bethlehem,  Pa, 

Harry  William  Frauenthal,  A.C.,  Rossi  e  Iron  Co.,  Sprague- 
ville,  N.  Y. 

Frederick  Louis  Grammer,  B.S.,  E.M.,  Laboratory,  Carne- 
gie, Phipps  &  Co.,  Limited,  Pittsburg,  Pa, 

Gfeorge  Wentz  Harris,  B.S.,  Assistant  Engineer  for  H.  I. 
Mover,  Civil  and  Mechanical  Engineer,  Pottsville,  Pa. 
Address:   Silver  Brook,  Pa. 

Lightner  Henderson,  C.E.,  Draughtsman,  Levering  & 
Grarrigues,  Engineers  and  Contractors,  218  South  4th 
Street,  Philadelphia,  Pa. 

Conrad  Egbert  Hesse,  B.S.,  Mining  Engineer,  Mid  Valley 
Coal  Co.,  Mt.  Carmel,  Pa. 

Clarence  Walker  Hudson,  C.E.,  Bridge  Department,  New 
Jersey  Steel  and  Iron  Co.,  Trenton,  N.  J. 

Archibald  Johnston,  M.E.,  with  Bethlehem  Iron  Co.,  335 
Broad  Street,  Bethlehem,  Pa.    - 

John  Stower  Kellogg,  Jr.,  A.C.,  Atchison,  Kan. 

John  Martin  Sharpless  Kerlin,  M.E.,  Elwyn,  Pa. 

Sylvanus  Elmer  Lambert,  B.A.,  Seidersville,  Pa. 

John  Joseph  Lincoln,  C.E.,  Topography  Corps,  U.  S.  Geo- 
logical Survey,  Washington,  D.  C. 

John  Lockett,  M.E.,  Mandeville,  Jamaica. 

Arthur  Long,  A.C.,  with  Lee,  Tweedy  &  Co.,  Dry  Goods, 
86  and  88  Worth  Street,  P.  0.  Box  2095,  New  York  City. 

John  Joseph  Martin,  C.E.,  Broker,  41  Liberty  Street.  Resi- 
dence, 436  Lenox  Avenue,  New  York  City. 

Charles  Henry  Miller,  A.C.,  Assistant  Chemist  to  Dr.  Fred- 
eric P.  Dewey,  Washington  Laboratory  and  Metallurgi- 
cal Works,  621  F  Street,  N.  W.,  Washington,  D.  C. 

Charles  Williams  Moffett,  M.E.,  Draughtsman,  Edison 
General  Electric  Co.,  The  Edison  Building,  Broad 
Street,  New  York  City. 
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Richard  Henry  Morris,  Jr.,  B.S.,  Bristol,  Pa, 

William  Ellis  Morris,  A.C.,  Portland,  Oregon. 

John  Thomas  Morrow,  M.E.,  United  Edison  Mfg.  Co.,  165 
Fifth  Avenue,  New  York  City. 

Albert  Daniel  Oberly,  C.E.,  Engineer  Corps,  H.  C.  Frick 
Coke  Co.,  Leisenring,  Pa. 

Joseph  Michael  O'Malley,  A.C.,  Wilkes  Barre,  Pa. 

Robert  Henry  Eddy  Porter,  M.E.,  Homestead  Steel  Works, 
Carnegie,  Phipps  &  Co.,  Limited,  Munhall,  Pa. 

Arnold  Karthaus  Reese,  B.S.,  E.M.,  Furnace  Department, 
Pennsylvania  Steel  Co.,  Sparrow's  Point,  Md. 

Abraham  Lincoln  Rogers,  M.E.,  Foreman  Drafting  Depart- 
ment of  Thomson  Electric  Welding  Co.,  Lynn,  Mass. 

Charles  William  Schwartz,  Jr.,  M.E.,  26  Tulpehocken 
Street,  Germantown,  Pa. 

Arthur  Moult  Smyth,  B.S.,  Post-Graduate,  Lehigh  Uni- 
versity, South  Bethlehem,  Pa. 

Alfred  Walton  Stockett,  C.  E.,  West  India  Improvement 
Co.,  Balaclava,  Jamaica. 

Lester  Clark  Taylor,  C.E.,  Assistant  to  the  National  Astro- 
nomer of  the  Argentine  Republic,  Buenos  Ayres, 
Argentine  Republic,  S.  A. 

Augustus  Thompson  Throop,  C.E.,  Engineer  of  Construc- 
tion, with  Bassett  Bros.,  Engineers  and  Contractors, 
298  Main  Street,  Buffalo,  N.  Y.    Address:  Medina,  N.  Y. 

Charles  Prentice  Turner,  M.E.,  Assistant  Engineer  of  Tests, 
Cambria  Iron  Co. ,  Johnstown,  Pa. 

Clarence  Walker,  B.S.,  E.M,  Assistant  Mining  Engineer, 
Berwind-White  Coal  Mining  Co.,  Horatio,  Jefferson 
Co.,  Pa. 

YYalter  Earle  Weimer,  A.C.,  721  Cumberland  Street,  Leb- 
anon, Pa. 

Harry  Rush  Woodall,  B.S.,  County  Surveyor  of  San 
Miguel  County,  United  States  Deputy  Mineral  Sur- 
veyor, Telluride,  Col. 

Edward  Austin  Wright,  C.E.,  Avith  Shiftier  Bridge  Com- 
pany.    Address:  234  Forty-fourth  Street,  Pittsburg,  Pa. 

Joseph  Bodine  Wright,  C.E.,  Draughtsman,  United  States 
Engineer  Office,  106  Madison  Street,  Memphis,  Tenn, 
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CLASS  OF  1890. 

Thomas  C.  J.  Baily,  Jr.,  C.E.,  Office  of  Engineer,  Mainte- 
nance of  Way,  Erie  &  Ashtabula  Division,  Pennsylva- 
nia R.  R. ;  Y.  M.  C.  A.  Building,  New  Castle,  Pa. 

Frederick  Richard  Barrett,  C.E.,  Engineer  Corps,  Northern 
Pacific  R.  R.,  Duluth,  Minn. 

Edwin  Herbert  Beazell,  C.E.,  Chillicothe,  Mo. 

Charles  Henry  Boynton,  B.S. 

Adolph  Cardenas,  C.E.,  Engineer  Corps,  Nicaragua  Canal, 
Managua,  Nicaragua,  C.  A. 

William  Phelps  Cleveland,  A.  C,  Chemist  for  Empire  Zinc 
Company,  Joplin,  Mo. 

Frank  Raymond  Coates,  B.  S.,  Post-Graduate,  Lehigh 
University,  158  Market  Street,  Bethlehem,  Pa. 

Warren  Scott  Cope,  C.E.,  Engineer  Corps,  Norfolk  &  West- 
ern R.  R.  Address:  Care  of  William  M.  Hall,  Louisa, 
Lawrence  Co.,  Ky. 

Charles  Ellery  Coxe,  B.  S. ,  Post-Graduate,  Lehigh  Univer- 
sity, 314  W.  Fourth  Street,  South  Bethlehem,  Pa. 

James  Barlow  Cullum,  A.C.,  Meadville,  Pa. 

John  William  DeMoyer,  C.E.,  Assistant  Chief  Engineer's 
Corps,  Philadelphia  &  Reading  R.  R.;  Office,  417  Wal- 
nut Street,  Philadelphia.  Home  address:  Wrightsville, 
York  Co.,  Pa. 

Clement  Heyser  Detwiler,  C.  E.,  with  Lehigh  Valley  Coal 
Co.,  44  Madison  Street,  Wilkes  Barre,  Pa. 

Charles  Edward  Fink,  C.E. 

Frederick  Elmer  Fisher,  C.  E.,  Engineer  Corps,  G.  F. 
Stearns  Land  and  Lumber  Co.,  Pineville,  Ky. 

Frank  Roberts  Fisher,  C.E.,  with  Bristol  Land  Co.,  Bristol, 
Tenn. 

Howard  Augustus  Foering,  B.S.,  Instructor  in  Ulrich's 
Preparatory  School  for  Lehigh  University,  Bethlehem, 
Pa. 

Ralph  Goodman,  C.E.,  Transitman,  Engineer  Corps,  New 
York  Division,  Philadelphia  &  Reading  R.  R.,  Ninth 
and  Green  Streets,  Philadelphia,  Pa. 

George  Ellsworth  Greene,  C.E.,  309  East  Avenue,  Roches- 
ter, N.  Y, 


THE  LEHIGH  UNIVERSITY.  155 

Harry  Walter  Harley,  M.E.,  Draughting  Room,  La  France 
Fire  Engine  Co.,  2  N.  Main  Street,  Elmira,  N.  Y. 

David  Garth  Hearne,  C.E.,  Post-Graduate  in  Electrical 
Engineering,  Johns  Hopkins  University,  11  East 
Franklin  Street,  Baltimore,  Md. 

Frederic  Kidder  Houston,  M.E.,  Worthington  Hydraulic 
Works,  172  Carroll  Street,  Brooklyn,  N.  Y. 

William  Vincent  Kulp,  C.E.,  with  Stanwix  Engineering 
Co.,  Hydraulic  and  Sanitary  Engineers,  417  N.  Wash- 
ington Street,  Rome,  N.  Y. 

Henry  Meyers  Kurtz,  C.E.,  Mining  and  Civil  Engineer, 
Clearfield,  Pa. 

Harry  Kinzer  Landis,  B.S.,  Post-Graduate,  Lehigh  Uni- 
versity, South  Bethlehem,  Pa. 

John  Elmer  Litch,  M.E.,  with  Pennsylvania  Steel  Co., 
Steelton,  Pa. 

Thomas  Smith  Leoser,  A. C,  Bonfort's  Wine  and  Spirit 
Circular,  New  York  City. 

Charles  Herbert  Miller,  A.C.,  Chemist,  Rockhill  Furnace, 
Rockhill,  Pa. 

George  Nauman,  Jr.,  C.E.,  General  Office  of  the  Pennsyl- 
vania R.  R.,  244  South  8th  Street,  Philadelphia,  Pa. 

Robert  Engler  Neurneyer,  C.E.,  Draughtsman,  Engineer's 
Office  of  the  Clinch  Valley  Division,  Norfolk  &  Western 
R.  R.,  St.  Paul,  Wise  Co.^  Va. 

William  Cassidy  Perkins,  C.E.,  Engineer  Corps  of  the  Law 
Department,  N.  Y.  C.  &  H.  R.  R.  R.,  Room  3,  New 
York  Central  Station,  Buffalo,  N.  Y. 

Asa  Emory  Phillips,  C.E.,  City  Engineer's  Office,  707  8th 
Street,  N.  W.,  Washington,  D.  C. 

Charles  Wiltberger  Piatt,  A.C.,  with  Thomas  A.  Edison, 
Orange,  N.  J. 

Alexander  Potter,  C.E.,  Assistant  City  Engineer,  Halifax, 
Nova  Scotia. 

Edward  Williams  Pratt,  M.E.,  Secretary  and  Treasurer, 
Woodbury  Oil  Co.  and  Pacific  Varnish  Co.,  123  Cali- 
fornia Street,  San  Francisco,  Cal. 

Edwin  Jay  Prindle,  M.E.,  Assistant  Examiner,  U.  S.  Patent 
Office.     Address:  P.  O.  Box  73,  Washington,  D.  C. 
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Wallace  Carl  Riddick,  C.  E.,  Engineer  Corps,  Gf.  F.  Stearns 
Land  and  Lumber  Co.,  Pineville,  Ky. 

John  Stover  Riegel,  M.E.,  with  Warren  Paper  Mfg.  Co., 
Riegelsville,  Warren  Co.,  N.  J. 

Joseph  Edgar  Sanborn,  A.C.,  Bellows  Falls,  Vt. 

Harry  Johns  Sherman,  C.E.,  Engineer  Corps,  Street  Ex- 
tensions, District  Commissioner's  Office,  Washington, 
D.  C. 

William  Calvin  Shoemaker,  C.  E.,  Assistant  Engineer,  W. 
&  L.  E.  Ry.,  P.  0.  Box  V,  Wheeling,  W.  Va. 

Michael  Druck  Sohon,  A.  C,  H  and  D  Streets,  N.W., 
Washington,  D.C. 

William  Alston  Stevenson,  M.E.,  Inspector  Steam  Mfg. 
Co.,  147  W.  7th  Street,  Erie,  Pa. 

Theodore  Alfred  Straub,  C.  E.,  with  G.  N.  G.  Ferris  &  Co., 
Civil  Engineers,  Hamilton  Building,  Pittsburg,  Pa. 

Francis  du  Pont  Thomson,  M.  E.,  Draughtsman,  Furnace 
Department,  Edgar  Thomson  Steel  Works,  Parker 
Avenue,  Braddock,  Pa. 

Charles  Cookman  Tomkinson,  M.  E.,  Foreman  in  Construc- 
tion Department,  Pennsylvania  Steel  Co.,  Sparrow's 
Point,  Md. 

Claude  Allen  Porter  Turner,  C.  E.,  Lime  Rock,  R.  I. 

Aaron  Howell  Van  Cleve,  C.  E.,  Draughtsman  and  Compu- 
ter, Engineering  Department,  R.  R.  Construction  Co., 
31  Sands  St.,  Brooklyn,  N.  Y. 

Jose  Ramon  Villalon  y  Sanchez,  C.  E.,  Resident  Engineer, 
Spanish  American  Iron  Co.,  Room  723,  No.  32  Nassau 
Street,  New  York  City. 

Samuel  Dexter  Warriner  (B.  A.,  Amherst),  B.  S.,  E.  M. 

Herbert  Wright,  M.  E.,  South  Bethlehem,  Pa. 

The  number  of  Graduates  is  425,  of  whom  29  have  taken 
the  degree  of  B.A.;  7  of  Ph.B.;  41  of  B.S.;  7  of  B.M.;  176 
of  C.E.;  91  of  M.E.;  47  of  E.M.;  50  of  A.C.;  3  of  M.A.  Of 
these  1  has  taken  the  degrees  of  B.A.  and  B.M. ;  3  of  B.A. 
and  M.A.;  2  of  B.S.  and  C.E.;  1  of  B.S.  and  A.C.;  15  of 
B.S.  and  E.M.;  1  of  C.E.  and  E.M.;  3  of  A.C.  and  E.M. 
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The  following  have  been  awarded  certificates  for  the 

ADVANCED   COURSE   IN   ELECTRICITY. 

CLASS     OF     1885. 

Elmer  Ellsworth  Boyer,  Foreman  Arc  Testing  Department 
Thompson-Houston  Electric  Co.,  Lynn,  Mass. 

Horace  Musser  Engle,  Marietta,  Pa. 

Charles  Leavitt  Jenness,  Western  Electric  Co.,  Chicago,  111. 

George  Herman  Koehler,  Standard  Underground  Cable  Co. , 
Pittsburg,  Pa. 

Gfeorge  Herbert  Putnam,  Instructor  in  Minnesota  School 
for  the  Deaf,  Faribault,  Minn. 

Lewis  Buckley  Stillwell,  Assistant  Electrician,  Westing- 
house  Electric  Co.,  Pittsburg,  Pa. 

CLASS     OF     1886. 

Edward  Conner,  Philadelphia,  Pa. 

James  Arthur  Heaton,  Boston,  Mass. 

William  Hoopes,  Superintendent  Edison  Electric  Co.'s  Sta- 
tion, West  Chester,  Pa. 

Walter  Eugene  Hyer,  Thompson-Houston  Electric  Co., 
Newburyport,  Mass. 

Robert  McAllister  Loyd,  Assistant  Electrician,  Daft  Elec- 
tric Co.,  Marion,  N.  J. 

George  Harrison  Neilson,  Construction  Dept.  Pennsylvania 
R.  R.,  1105  Eutaw  St.,  Baltimore,  Md. 

Charles  Jacob  Meade,  Edison  Electric  Illuminating  Co.  of 
New  York,  348  W.  20th  Street,  New  York  City. 

CLASS     OF    1887. 

Walter  George  Fuller,  Brattleboro,  Vermont. 

John  Wesley  Hackney,  Graphic  Process  Co.,  Pleasantville, 

N.  J. 
William  Sigler  Jones,  Wharton  Railroad  Switch  Co.,  7  East 

Penn  Street,  Germantown,  Pa. 
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Dion  M.  Martinez,  jr.,  Reading  R.  R.  Co.,  Philipsburg, 
Centre  Co.,  Pa. 

Horace  Fields  Par  shall,  Electrician  of  Sprague  Electric 
R.W.  and  Motor  Co.,  510  W.  30th  St.,  New  York  City. 

Arthur  Douglas  Spear,  Brush  Electric  Co.,  Cleveland,  Ohio. 

George  Henry  Wolle,  Electrical  Accumulator  Co.,  44  Broad- 
way, New  York  City. 

CLASS    OF    1888. 

Albert  Brodhead,  121  S.  Centre  Street,  Bethlehem,  Pa. 

William  Fairchild  Dean,  Thompson-Houston  Electric  Co., 
91  Warren  Street,  Lynn,  Mass. 

Herman  Frauenthal,  Wilkes  Barre,  Pa. 

Richard  Otto  Albert  Heinrich,  Instructor  in  Physics,  Le- 
high University,  South  Bethlehem,  Pa. 

Joseph  Allison  Horner,  Brush  Electric  Light  Co.,  Phila.,Pa. 

William  Henry  Hubbard,  Superintendent  of  the  Beaver 
Valley  Electric  Light  and  Power  Co.,  Beaver  Falls,  Pa. 

Daniel  Henry  Jenkins,  Mutual  Electric  and  Accumulator 
Co.,  76  Ashland  Place,  Brooklyn,  K  Y. 

Charles  Jacob  Miller,  Brush  Electric  Light  Co.,  720  N.  5th 
Street,  Philadelphia,  Pa. 

James  Leidy  Moore,  Thompson  -  Houston  Electric  Co., 
Lynn,  Mass. 

Charles  Norris  Robinson,  Wynkoop  &  Robinson,  Manufac- 
turers of  Artificial  Stone,  4948  Main  Street,  German- 
town,  Pa. 

Harry  Meyer  Seitzinger,  Germantown,  Pa. 

Charles  Wesley  White,  Excelsior  Electric  Co.,  Brooklyn, 
N.  Y. 

Hugh  Carlyle  Young,  Testing  Department,  Edison  Machine 
Works,  224  Union  Street,  Schenectady,  N.  Y. 
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OFFICERS  OF  THE  ALUMNI   ASSOCIATION  OF  THE 
LEHIGH  UNIVERSITY,  1890-91. 


President: 
G-eorge  A.  Jenkins,  South  Bethlehem,  Pa. 

Vice  Presidents: 
Arthur  E.  Meaker,  Bethlehem,  Pa. 
Casper  W.  Halves,  Norristown,  Pa. 

Secretary  and  Treasurer : 
Henry  S.  Jacoby,  3  Quarry  Street,  Ithaca,  N.  Y. 

Honorary  Alumni  Trustees: 
Charles  L.  Taylor,  Pittsburg,  Pa. 

(Term  expires  June,  1891.) 

Wallace  M.  Scudder,  Newark,  N.  J. 

(Term  expires  June,  1892.) 

Henry  S.  Drinker,  Philadelphia,  Pa. 

(Term  expires  June,  1893.) 

Augustus  P.  Smith,  New  York  City. 

(Term  expires  June,  1894.) 

Executive  Committee : 
George  A.  Jenkins,  Chairman, 
C.  L.  Taylor,  A.  P.  Smith, 

W.  M.  Scudder,  A.  E.  Meaker, 

H.  S.  Drinker,  H.  S.  Jacoby. 

associate  members  of  the  alumni  association. 
*Milton  Dimmick  ('70). 
E.  W.  Sturdevant  ('75),  Attorney  at  Law,  Wilkes  Barre,  Pa. 

*Deceased. 
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LIST  OF   DONATIONS   TO  THE  VARIOUS 
DEPARTMENTS 

OF 

THE  LEHIGH  UNIVERSITY. 


DONATIONS  TO  THE  LIBRARY. 

From  the  Hon.  S.  A.  Green,  Boston,  Mass. 
Report  of  the  School  Committee  of  Boston  for  1888. 
Report  of  the  Boston  Board  of  Trade  1856-65,  9  Vols. 
55  Pamphlets. 

From  Dr.  W.  H.  Chandler,  South  Bethlehem. 
Histoire  des  Hopitaux  de  Paris,  par  Moring  et  Quentin. 
4  Vols.  4to. 

Hdpital     Cochin,     Comptes     Rendus    de     Travaux    du 
Laboratoire  Therapeutique,  1884-1889. 

Administration    Generale  de  L' Assistance    Publique    a 
Paris. 

Index  Bibliographique  des  Ouvrages. 
Memoirs  et  Publications  Diverses  de  MM.  les  Medecins, 
Chirurgiens   et  Accoucheurs   des  H6pitaux  et  Hos- 
pices, 4to. 
Inventaire  des  Archives  Hospitalieres  Anterieures   a 

1790.     4  Vols.  4to. 
Rapport  sur  les  Hopitaux  Civils  de  la  Ville  des  Lon- 

dres.     4to,  Paris,  1862. 
Rapport  sur  le  Service  Enfants  Abandonnes  pendant 

l'annee  1887,  4to. 
Recueil  des  Lois,  Ordinances  et  Decrets  applicable  a 
L' Administration  Generale  de  L' Assistance  Publique 
a  Paris,  1887,  8vo. 
Annario,  Estadistico  Uruguay,  1887. 
Hector's  Handbook  of  New  Zealand. 
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Exposition  Universelle  de  1878  a  Paris,  Royaume  Suede. 

278  Pamphlets  relating  to  the  Centennial  Exposition  at 
Philadelphia,  1876. 

16  Pamphlets  relating  to  the  International  Exposition  at 
Paris,  1878. 

315  Pamphlets  Relating  to  the  International  Exposition 
at  Paris,  1889. 

Paris  Edition  of  the  New  York  Herald  from  May  to  Sep- 
tember, 1889. 

From  B.  N.  Cast,  England. 

Linguistic  and  Original  Essays.     2  Vols. 

Modern  Languages  of  Africa.     Vols.  1  and  2. 

Modern  Languages  of  the  East  Indies. 

Notes  on  Missionary  Subjects. 

Pictures  of  Indian  Life. 

Po^ms  of  Many  Years  and  Many  Places. 

The  Liquor  Traffic  of  British  India. 

The  Shrines. 

From  Prof.  E.  H.  Williams,  Bethlehem. 

Report  of  the  Pennsylvania  Inspection  of  Mines,  1873  and 
'74.     2  Vols. 

Map  of  Danville,  Pa. 

Vermont  Bank  Report,  for  1889. 

New  England  and  New  York  LaAv  Register  for  1835. 

Proceedings  of  the  American  Metrological  Society  for 
1873-1875.     1  Vol. 

New  England  Historical  and  Genealogical  Register,  for 
1884-1889.     5  Vols. 

and  468  Pamphlets. 

From  the  Ron.  J.  D.  Cameron,  Washington,  D.  G. 

War  of  the  Rebellion.     Vol.  24,  Part  3.     Vol.  25,  Parts  1 
and  2.     Vol.  26,  Parts  1  and  2.     Vol.  27,  Parts  1,  2  and  3. 
Vol.  28,  Parts  1  and  2.     Vol.  29,  Part  1.     11  Vols. 
From  the  Hon.  Wm.  Mutchler,  Easton,  Pa. 

War  of  the  Rebellion.  Vol.  24,  Part  3.  Vol.  25,  Parts  1 
and  2.  Vol.  26,  Parts  1  and  2.  Vol.  27,  Parts  1,  2  and  3. 
Vol.  28,  Parts  1  and  2.     Vol.  29,  Part  1.     11  Vols. 
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From  Wm.  H.  E:.C  State  Librarian,  Harrigburg,  Pa. 
Industrial  Education.     1888-89. 

Fire  and  Lite  Insurance.  1888.     1  Vols. 

Finance-  of  Pennsylvania 

Report  of  Inspector  of  Mine.-.     lsss. 

Report  of  Pennsylvania  State  College.     1888, 

Report  on  Railroad-,  ("anal.-.  Telegraph-,  etc.     1888. 

Report  on  Soldier.-'  Orphans"  Schools. 

Adjutant  General's  Exports  for  1888-89.     2  V<  Us. 

Centennial  Anniversary.     2  Vols. 

Report  of  the  Suit*-  Librarian. 

Fro     PeU  •  G.  Doyle,  Buffalo,  X.  Y. 

Memorial  Address  on  Thos.  A.  Hendricks. 

Annual  Report  of  the  State  Engineer  and  Survey*  >r.  1888. 

6  Pamphlets. 

From  Rottin  II.  Wilbur,  South  Bethlehem. 

Two  Picture-  of  the  Bridge  over  the  Forth,  Scotland. 

From  A.  R.  G.  Selwyn,  Ottawa,  Ga      '  . 
Contributions  to  <  'anadian  Palaeontology.     Vol.  1. 
Geological  Survey  i  >f  Canada.     Vol  3  and  Map-. 

Report  of  Meteorological  Survey  of  Canada.     1886. 
Contributions  to  the  Micro -Palaeontology  of  the  Carnbro- 
Silurian  Rocks  of  Canada.  Part  2,  by  E.  O.  Ilrich. 

From  Gen.  A.  W.  Greely,  Ghief  Signal  Officer,  Washington,  B.C. 

Tri-Daily  Meteorological  Record.  July  to  December,  1878. 
6  Vols. 

Annual  Report  of  the  Chief  Signal  Officer,  1889.    2  Vols. 

From  WUford  Woodruff,  Salt  Lake  City.  run. 
History  of  Utah,  by  H.  H.  Bancroft. 
The  Story  of  the  Bo$k  of  Mormon 

From  T.  and  J.  W.  Johnson  &  Go.,  Philadelphia,  Pa. 

Translation  of  Greek,  Latin,  Italian  and  French  Quota- 
tions which  occur  in  Blackstone's  Commentaries. 
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From  Geo.  E.  Wagner,  Philadelphia,  Pa. 
Sixth  Annual  Report  of  the  Philadelphia  Fire  Under- 
writers' Association. 

From  James  G.  Barnwell,  Philadelphia,  Pa. 
Bulletin  of  Library  Company  of  Philadelphia,  for  Jan- 
uary, 1890. 

From  R.  S.  Peale  &  Co.,  Chicago,  III. 
Mr.  Donnelly's  Reviewers,  by  W.  D.  O'Connor. 

From  the  Hon.  Henry  Green,  Easton,  Pa. 
144  Paper  Books. 

From  the  Hon.  J.  J.  Knox,  Xeic  York. 
Action  of  the  Executive  Council  of  the  American  Bankers' 
Association. 

From  Henry  R.  Wbrthington,  New  Turk. 
The  Worthington  High  Duty  Pumping  Engine. 

From  W.  W.  Maughan,  Logan,  Utah. 
Tullidge's  History  of  Utah.     Vol.  2. 

From  Chas.  E.  Ronaldson,  Philadelphia. 
Mechanical  Tests  of  Building  Material. 

From  Maj.  A.  M.  Miller,  Washington,  D.  C. 
Irrigation  in  Egypt,  by  Barrios. 

From  John  G.  Ames,  Washington,  D.  C. 
Report  regarding  the  Receipt,  Distribution  and  Sale  of 
Public  Documents. 

From  the  Hon.  Richard  Vau.r,  Philadelphia. 
Sixtieth   Annual  Report  of  the  Inspectors  of  the  State 
Penitentiary  at  Philadelphia. 

From  Samuel  C.  Perkins,  Philadelphia. 
22  Pamphlets. 

From  the  Rev.  C.  K.  Nelson,  South  Bethlehem. 
42  numbers  of  the  Ready  Helper. 
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From  the  Ben.  C.  L.  Hutchins. 

Journal    of  the  General  Convention   of  the   Protestant 
Episcopal  Church,  1889. 

From  J.  W.  Richards,  Bethlehem. 
Treatise  on  Practical  Surveying. 

From  C.  L.  Lochman. 
Dose  and  Price  Labels  of  all  the  Drugs  and  Preparations 
of  the  IT.  S.  Pharmacopoeia. 

From  Br.  W.  8.  Webb. 
National  Society  of  the  Sons  of  the  American  Revolution. 
Addresses  made  at  the  Banquet. 

From  Augustus  Sehoonmaher,  Washington. 
Third  Annual  Report  of  Interstate  Commerce  Commis- 
sion. 

From  J.  M.  Forster,  Harrisburg,  Pa. 
Seventeenth  Annual  Report  of  the  Insurance  Commis- 
sioner of  Pennsylvania     2  Vols. 

From  the  Hon.  J.  Q.  MarsJ,  ill,  See  'eta  ■;.  of  v~  ■'-    f  South  Carolina. 
16  Pamphlets. 

From  the  Birector  of  Hie  Mint.  Washington. 
Report  for  1889. 

*     From  Henry  HuetHg,  Bethlehem. 
One  Volmne  of  Letters. 

Fr       Wm.  Bice,  Springfield,  Mass. 
Annual  Rep  >rt  i  >f  the  City  Library  Association  of  Spring- 
field. 

From  the  Hon.  Thos.  J.  Stewart,  Harrisburg,  P<. 
Annual  Report  of  the  Secretary  of  Internal  Affairs  of 
Pennsylvania     1S89. 

From  G.  G.  Boris,  Buenos  Ayres,  Argentine. 
Anales  de  la  Oficina  Bffeteorologica  Argentina.     Vol.  7. 
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From  Jucm  M.  Thome,  Buenos  Ayres,  Argentine. 
Resultados  del  Observatorio  National  Argentine  Vol.  11. 

From  tlie  Hon.  Joseph  Wheeler,  Washington,  D.  C. 
Selections  from,  the  Speeches  of  the  Hon.  Joseph  Wheeler. 

From  J.  M.  Courtney,  Ottawa,  Canada. 
Rand's    Dictionary   of    the    Language    of   the    Micmac 
Indians. 

From  H.  S.  Goodwin,  South  Bethlehem. 
Compendium  of  the  Tenth  Census.     2  Vols. 
G-ospell's  Philadelphia  City  Directory  of  1881. 

From  the  Hon.  Benjamin  Butterworth,  Washington,  D.  C. 

Final  Report  of  the  Royal  Commission  on  Precious 
Metals. 

Report  on  the  Treaty  between  Great  Britain  and  the 
United  States  signed  Feb.  15,  1888. 

Rogers'  Intelligence  Report  of  the  Panama  Canal. 

Bibliography  of  the  Iroquoian  Indians. 

Holmes'  Textile  Fabrics  of  Ancient  Peru. 

From  T.  Frank  Browned,  X.  Y.  City. 
Seventh  Report  of  the  Secretary  of  the  Class  of  1865  of 
Harvard  College. 

From  the  Pennsylvania  Historical  Society. 
The  Charlemagne  Tower  Collection  of  American   Colo- 
nial LaAvs. 

From  Mrs.  Mary  E.  B.  Clauder,  Bethlehem. 
76  Volumes  of  School  Text  Books. 

From  Wm.  S.  Stryker. 
General  Index  to  the  Documents  Relating  to  the  Colonial 
History  of  New  Jersey. 

From  the  Judges  of  Northampton  County  Courts,  Easton,  Pa. 
One  Volume  of  Court  Rules. 
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From  Prof.  Geo.  H.  Gook,  State  Geologist,  New  Brunswick,  N.  J. 
Annual  Reports  of  the  State  Geologist,  1888-89.     2  Vols. 
Final  Report  of  the  State  Geologist,     Vol.  2. 
Report  on  the  Clay  Deposits  of  Woodbridge. 

From  J.  B.  Lippincott  Company,  Philadelphia. 
Souvenir  of    the  Visit  of   the  International  American 
Conference  to  Philadelphia  in  1889. 

From  Lvison,  Blakeman  &  Go.  New  York. 
The   Story  of  the   Invention  and  Manufacture  of  Steel 
Pens. 

From  Ghas.  McK.  Leoser,  New  York. 
Bonfort's  Wine  and  Spirit  Circular.     Vols.    22   and  23, 
bound. 

From  N.  W.  Ayer  &  Sons,  Philadelphia. 
American  Newspaper  Annual. 

From  the  Peerless  Brick  Go. ,  Philadelphia. 
Diagrams  of  Molded,  Ornamental  and  Colored  Bricks. 

From  the  Maine  &  Boston  R.  B.  Go. 
Among  the  Mountains,  &c. 

From  the  Buffalo  Merchants1  Exchange. 
Annual  Report  for  1889. 

From  the  Yale  Astronomical  Observatory. 
Transactions.     Vol.  1,  Part  2. 

From  the  Commissioners  of  the  State  Reservation  at  Niagara,  N.  Y. 

Sixth  Annual  Report. 

From  the  N.  Y.  State  Library,  Albany,  N.  Y. 

Trustees'  Report  of  the  State  Museum  of  Natural  History, 
for  1888.     72d  Annual  Report  of  the  Regents. 

From  the  Boston  Public  Library. 
38th  Annual  Report. 
Bulletin  Nos.  79  and  80. 
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from  the  Cleveland  Public  Library. 
Alphabetical  Catalogue  of  English  Books  in  Circulating 
Department. 

From  the  Harvard  University  Library. 
Bibliographical  Contributions.     No.  38. 

From  the  University  of  California  Library. 
Contents — Index.     Vol.  1. 

From  the  Massachusetts  State  Library. 
Tenth  Annual  Supplement  to  Catalogue. 

From  the  Kansas  Academy  of  Sciences. 
Transactions.     Vol.  11. 

From  the  American  Iron  and  steel  Association. 
Statistics  of  the  American  and  Foreign  Iron  Trade. 

From  the  Engineering  Society  of  the  Lehigh  University. 
Journal  of  Proceedings.     Vols.  1  and  5. 

From  the  American  Society  of  Civil  Engineers. 
Transactions.     Vols.  20,  21,  22. 
Proceedings.     Vols.  14,  15,  16. 

From  the  American  Society  of  Mechanical  Engineers. 
Transactions.     Vol.  10. 

From  the  American  Society  of  Mining  Engineers. 
Transactions.     Vol.  17. 

From  the  Institution  of  Civil  Engineers,  London,  England. 
Minutes  of  Proceedings.     Vols.  98,  99,  100,  101,  102. 

From  the  Smithsonian  Institute. 
Proceedings  of  the  U.  S.  National  Museum.     Vols.  10,  11 
and  12. 

Bulletin  of  the  U.  S.  National  Museum.     Nos.  33-38. 
Index  to  the  Literature  of  Thermodynamics.  Bv  Tucker- 
man. 
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From  the  State  Board  of  Agriculture  of  Michigan. 

Annual  Report  for  1889. 

Fr'jm  the  F.  S.  Department  of  Agriculture. 
Experiment  Station  Record.  Vol.  1,  Nos.  1-6.  Vol.  2,  No.  1. 
Album  of  Agricultural  Statistics  of  the  IT.  S.     2  Vols. 
Report  on  the  Substitution  of  Metal  for  Wood  in  R.  R, 
Ties. 

4  Pamphlets 

From  the  U.  8.  Treasury  Deportment. 
Precious  Metab  in  the  United  States. 

From  the  F.  S.  Fish  Commissioner. 
Commissioner's  Report  for  1886. 
Fur-Seal  and  Other  Fisheries  of  Alaska. 
Bulletin.  Vol.  7, 

From  the  F.  S.  Coast  and  Geodetic  Survey. 

Secular  Variation  of  the  Magnetic  Declination. 
Report  of  the  Superintendent  of  the  F.  S.  C.  &  Gr.  Survey. 
Bulletin  ]S"os.  11  and  12. 
57  U.  S.  Atlas  Maps. 

From,  the  F.  S.  Interior  Department. 
11  Vols,  of  Congressional  Record. 
3  Vols,  of  American  State  Papers. 
161  Vols.  Public  Documents. 

F/vm  the  F.  S.  Bureau  of  Education. 
Rules  for  a  Dictionary  Catalogue. 
Honorary  Degrees  Conferred  in  American  Colleges. 
Bulletin,  Xos.  1  and  2  of  1889.     Xos.  1,  2  and  3,  1890. 
Circular  of  Information  No.  2.     1889. 
Report  of  the  Commissioner  of  Education,  1887-88. 

From  tin-  F.  8.  War  Department. 
Regulations  of  the  U.  S.  Army. 
Report  of  Chief  of  Engineers  for  1889.     1  Vols. 
Handbook  of  ProblenflB  in  Exterior  Ballistics,  Part  1. 
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Official  Army  Register,  January,  1890. 
Index  Catalogue  of  the  Library  of  the  Surgeon-General's 
Office.     Vol.  2. 

From  tin:  U.  8.  Navy  Department. 
U.  S.  Naval  Observatory  Catalogue  of  Stars. 
Washington  Observations.     1881. 

From  the  U.  S.  Department  of  State. 

Official  Catalogue  of  the  IT.  S.  Exhibit  at  the  Paris  Uni- 
versal Exposition  of  1889. 

Consular  Reports  Nos.  102,  103,  105,  107,  107£,  108,  109,  110, 
111,  112,  113,  111,  115,  116,  117,  and  one  special  Report. 

Index  to  Vols.  18-31. 

From  tkt  Authors. 

A  Short  History  of  the  War  of  the  Rebellion,  by  R,  John- 
son. 

Medicine  To-day,  by  W.  L.  Estes,  M.  D. 

Applications  of  Descriptive  Cfeometry  to  a  Series  of  Prob- 
lems in  Locating  Faulted  Beds  and  Veins,  by  Prof.  E.  H. 
Williams,  E.M. 

Aluminum ;  its  Properties,  Metallurgy  and  Alloys,  2 
Vols.,  by  J.  W.  Richards,  M.A.,  A.C. 

New  Dressing-Works  of  the  St.  Joseph  Lead  Co.,  by 
Prof.  H.  S.  Munroe. 

The  English  versus  the  Continental  System  of  Jigging, 
by  Prof.  H.  S.  Munroe. 

The  Electoral  System  of  the  United  States,  by  D.  A.  Mc- 
Knight. 

Notes  on  the  Late  Revision  of  the  New  Testament  Ver- 
sion, by  the  Rev.  D.  R\  Gfoodwin,  D.D. 

Address  before  the  Alumni  of  Yale  University  for  the 
Class  of  1832,  by  Cassius  Marcellus  Clay. 

Windfalls,  by  Richard  Randolph. 

Sober  Thoughts  on  Staple  Themes,  by  Richard  Randolph. 

The  New  River-Cripple  Creek  Mineral  Region,  by  A.  S. 
McCreath  and  E.  V.  d'Invilliers. 
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Address  before  the  National   Convention  of  American 
Cattlemen,  by  Prof.  S.  Waterhouse. 

Educated  Labor  in  Missouri,  by  S.  Waterhouse. 

The  Resources  of  Missouri,  by  S.  Waterhouse. 

Report  on  Jute  Culture,  by  S.  Waterhouse. 

Give  us  an  Unobstructed  Mississippi,  by  S.  Waterhouse. 

The  Westward  Movement  of  Capital,  by  S.  Waterhouse. 

St.  Louis  as  the  Site  of  the  World's  Fair,  by  S.  Water- 
house. 

Stannous  Double  Halide  Salts.     By  Gr.  M.  Richardson, 
A.C.,  Ph.D. 

From  the  Publishers. 

Epitome  of  Lehigh  University,  1890. 

Anthony's  Photographic  Bulletin. 

Photographic  Times. 

The  Moravian. 

Der  Briider  Botschafter. 

Bethlehem  Daily  Times. 

South  Bethlehem  Daily  Star. 

Evening  Telegraph. 

Catasauqua  Dispatch. 

Mauch  Chunk  Democrat. 

Springtown  Weekly  Times. 

American  Manufacturer  and  Iron  World. 

The  Colliery  Engineer. 

Musical  Record. 

Bonfort's  Wine  and  Spirit  Circular. 

Lehigh  Republican. 

DONATIONS  TO  THE  DEPARTMENT  OF  CIVIL 
ENGINEERING. 

From  the  Bethlehem  Iron  Co. 
Thirty-seven  sections  of  railroad  rails. 

From  the  U.  S.  Geological  Survey. 
Twenty-nine  topographic  sheets. 

From  the  U.  S.  Coast  mid  Geodetic  Survey. 
Isogonic  Charts  for  1890. 
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From  Engineering  News  Publishing  Co.,  New  Tori,-. 
Manual  of  American  Water  Works  for  1888. 

From  A.  W.  Stedman,  Chief  Engineer  L.  V.  B.  B. 
Blue  prints  of  7  arch  culverts. 

From  Berlin  Iron  Bridge  Co.,  East  Berlin,  Conn. 
Blue  prints  of  9  bridges  and  of  3  roofs. 

From  M.  D.  Pratt,  C.E.,  Johnstown,  Pa. 
Album  of  the  Johnson  Co.'s  Rail  Sections. 

From  Clmrles  Ackenheil,  Elizabeth,  X.  J. 
Photographs  and  drawings  of  Arthur  Kill  draw  bridge. 

From  W.  D.  Beatty,  C.E.,  PhcmimMe,  Pa. 
Blue  prints  of  working  drawings  of  a  roof  truss. 
From   The  Shiffler  Bridge  Co.,  Pittsburg,  Pa. 
Two  framed  photographs. 

From  Baldwin  Locomotive   Works,   Philadelphia,  Pa. 
Stone    railroad    rail,    used    on   Penna.    State    Railroad 
about  1833. 

From  Lewis  T.  Wolle,  C.E.,  Omaha,  Nebraska. 
Report  on  the  new  Omaha  bridge,  by  George  S.  Morison. 

DONATIONS    TO    THE    DEPARTMENT   OF 
MECHANICAL  ENGINEERING. 

From  the  Hon.  E.  B.  Coxe  {through  J.  K.  Wagner). 
A  collection  of  blue   prints  of  coal  mining  machinery, 
including  compound  pumps,    mine  locomotives,  hoisting 
engines,   gyrating  screens,    mine  cars,    boilers,    rolls,  and 
many  details.     Number  of  prints  in  the  set,  30. 

From  U.  S.  Navy  Department  of  Design. 
15  blue  prints  of  Gem  Lathe  (128  feet  bed,  including  all 
details). 

From  L.  Y.  B.  B.  Co.  (through  W.  A.  Stevenson). 
8  blue  prints  of  locomotive  boilers,  engines,  frames,  etc. 


172  ANNUAL  REGISTER  OF 

From  Milton  Car  Works,  Milton,  Pa.  (through  C  L.  Rogers). 
Photographs  and  blue  prints  of  cars  and  couplings. 

From  William  Sellers,  Philadelphia,  Pa. 
Blue  prints  of  tables  for  use  with  Universal  Tool  Grinder. 

From  Publishers  of  "Power,"  New  York  City. 
One  year's  subscription  to  "Power." 

From  Publishers  of  " Mechanics"  Philadelphia. 
Two  dozen  copies   of    "Mechanics"    for   distribution  to 
students. 

From  LaFrance  Fire  Engine  Co.,  Elmira,  N.  Y., 
{through  Eugene  Diven). 
Set  of  four  blue  prints. 

From  Dickson  Manufacturing  Co.,  Scranton,  Pa., 
(through  H.  W.  Rowlty). 

Set  of  *12  blue  prints. 

From  L.  Schutte  &  Co.,  Philadelphia. 
Set  of  5  tables  of  dimensions. 

DONATIONS  TO  THE  DEPARTMENT  OF 
MINERALOGY  AND  METALLURGY. 

From  the  Smithsonian  Institution. 
A  collection  of  mineral  specimens  from  different  parts 
of  the  United  States. 

From  Arthur  de  Saulles. 
Specimens  of  DeSaullesite  from  Franklin,  N.  J. 

From  Percy  de  Saulles. 
A  collection  of  mineral  specimens,  chiefly  of  zinc-bear- 
ing minerals  from  Franklin,  N.  J. 

From  F.  L.  Clerc,  A.C 
A  new  form  of  native  zinc  sulphide  from  Missouri. 

From  George  A.  Jenkins,  A.C. 
Franklinite  and  zincite  from  Franklin,  N.  J. 
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From  George  F.  Duck,  E.3I. 

Crystals  of  magnetite. 

From  James  W.  Richards,  A.C 

Suite  of  alloys  of  aluminium  and  copper  made  in  the 
electric  furnace. 

Alumina   crystallized  by  fusion  in  an  electric  furnace. 

Suite   of  specimens  illustrating  the  reduction   of  anti- 
mony ore. 

Suite  of  minerals  from  Alexander  County,  jN".  C. 

Wavellite  from  near  Hellertown,  Pa. 

From  Charles  C.  Jones,  B.S. 
Lansfordite  from  Lansford,  Pa. 

From  J.  S.  B.  Hottinshead. 
Quartz  crystals  from  the  Alps. 

From  H.  M.  Kurtz,  C.E. 
Calamine  and  Smithsonite  from  Friedensville,  Pa, 

From   W.  C.  Perkins,  C.E. 
Specimens  of  marble  from  near  Willianisport,  Pa. 

From  J.  I.  Eiegel. 
Iron  ores  and  feldspars  from  Port  Henry,  N.  Y. 

From  L.  R.  Shdlenberger. 
Calamine  from  Friedensville. 

From  Morgan  Doris. 
Iron  ore  from  Michigan,  copper  ore  from  North  Caro- 
lina, pyrite  and  alumite  from  Pennsylvania. 

From  J.  W.  Boyd. 
Pyrite  and  quartz  crystals  from  Shamokin,  Pa. 

From  Henry  Huettig. 
Orthoclase  from  Macungie,  Pa. 

From  George  Converse. 
Specimens  of  sphalerite. 
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From  J.  Price  Wetheritt. 
Blue  prints  illustrating  Westman's  process  for  the  treat- 
ment of  zinc  ores. 

From  J.  A.  Jardine,  F.M. 
A  suite  of  bine  prints  illustrating  a  complete  blastfur- 
nace plant. 

From  F.  Louis  Grammer,  F.M. 
Blue  print-  of  a  blast  furnace. 

F  mA.K.  Reese,  FJI. 
Blue  print-  i  >f  fire-brick  and  in  >n-pipe  hot-blast  stoves. 


DONATIONS   TO   THE  DEPARTMENT  OF   MINING 
ENGINEERING  AND   GEOLOGY. 

F  om  G.  M.  Wi     ims,  Mint  I  speeto  .  Wilkes  Barre,  Pa. 

Report  of  the  Inspectors  of  Mines,  Pennsylvania.     1  Vol. 

F      <  Trenton  Iron  Co.  Trenton.  X.  ./. 
Wire  R<  >pe  Tramway-.     1  Pamphlet. 

F        Mo  D     is,  Mt.  Corrnel.  Pa. 

Specimen^  of  coal  fossils. 

From  Ft.  II  Stoek,  F.M.  Bethlehem,  Pa. 
Specimen  of  annularia. 

From  tht  Hon.  F.  B.  Ooxe,  Breton,  Pa. 

Blue  prints  of  coal  roll-,  etc. 

From  J.  Ft.  Paddoek,  M.F..  Scottdale,  Pa. 
Blue  print-  of  mining  plant, 

From  F,  qjE  Mo  isfit  ?<:?  Merriman,  Bethlehem,  Pa. 
Specimen  of  fossil  cycad. 

From  Bali     m  Loco  n  itive  Works,  Philadelphia,  Pa. 
Photographs  of  mining  locomotives. 
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From  Macmillan  &  Co.,  New  York  Qity. 
Geikie's  Class  Book  in  Geology.     2d  ed. 

From  G.  F.  Buck,  E.M.,  Rapid  City,  South  Dakota, 
Preliminary  Report  of  the  Dakota  School  of  Mines. 

From  Dr.  A.  E.  Foote,  Philadelphia,  Pa 
Naturalist's  Leisure  Hour.     10  ISTos. 

From  C.  B.  Jacobs,  Brush  Creek,  Pa. 
Two  stone  implements. 


DONATIONS   TO  THE  DEPARTMENT  OF 
CHEMISTRY. 

From  Percy  de  Saulles. 
Crystallized  milk  sugar  from  Franklin,  N.  J. 

From  Prof.  E.  H.  S.  Baily,  Lawrence,  Kan. 
Specimens  of  salt  from  Ellsworth  and  Kingman,  Kan. 

From  S.  W.  Grubb. 
3  samples  of  gun  powder. 

From  Waldron  Shapleigh,  Gloucester,  N.  J. 
Specimen  Lauthbamm  and  ammonium  nitrate. 
Samples  of  Welsbach  Incandescent  Gras  Burners. 

From  L.  R.  Lenox,  Ph.B.,  F.  C.  S. 
6  samples  wood  paper  manufacture. 

From  R.  P.  Linderman. 
Crystals  of  magnetite. 

From  0.  M.  Stinson,  M.D.,  New  York. 
Gall  stones. 
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From  C.  H.  Leman,  Bayonne,  N.  J. 
Series    of    specimens    illustrating    the    manufacture    of 
burning  and  lubricating  oils  and  paraffine  candles  from 
petroleum.- 

From  W.  J.  Matheson  &  Co.,  New  York. 
Genealogical  tree  of  coal  tar. 

Ft  om  Mrs.  Chandler. 
Specimen  of  rock  salt,  Warsaw,  N.  Y. 

From  A.  H.  Exton. 
5  specimens  of  plumbago. 
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